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Laps. 


judging from what I have seen 


Laps 


seem to be among the tools in the ma 


chine shop that are pretty generally ne 
hops 


where so much 


that 


glected, except in s 


use is made of them they are an 


actual necessity There are few machine 


shops in which laps of some form, at 
some time or other, are not used, and 
a set were kept in the average shop, a 


Satisfactory use would be made of them 
I have proved this to my own satista¢ 
had 


where the lapping of holes and spindles 


tion several times, as I have jobs 


or plugs was a large part of my work 
and where, after I had accumulated a 
good stock of laps, I was continually 


being asked by different workmen who 


had pieces requiring to be lapped, if I had 
this or that size of lap 

A man would come to my bench with a 
careworn and anxious expression upon 
his face, and in his hand, perhaps, a cutter 
just hardened or a with a hole in 
it he had bored 


he could to the required size 


piece 


in the lathe as near as 
It seemed 
to be all right in the chuck or upon the 
face plate, but come to get it upon the 
bench, it was a little tight; or if a cutter, 
in hardening the hole which at first was 
is a little out of 


right, now round: pet 


haps he has left it small and ground it 


out in the Universal grinder, and, as with 
the lathe job, it wants “just a hair” taken 
The lathe job cannot be chucked 


into th 


out of it 


again or the cutter go back 


grinder. I speak of these cases merely as 


examples, and not as embracing, even in 


a small measure, the uses for laps in the 
Workmen 
them know their value and the many occa 


sions upon which they can be used to ad 


shop. accustomed to using 


vantage 

My shopmate looks 
and says, “Say, Jim; got a 14-inch lap? 
This thing is just a shade small 

I pick out a 1% 
drel into it, and hand it to him \ great 
change comes over my 


smiles now. “Oh,” he 


do it.” He 


and in 


knows how to do the res 


a few moments is back again with 


the lap and mandrel. and very well dis 


posed tow ird us both the lap ind ] 


NUMBER 40. 


A A A 


Now if there is no set of laps, you w 
see him down upon the vor, pa 
over a box at thx end o omebody | 
athe, or under the ben ttling arou | 
among a miuscellaneot Tle oO t 
chunks of cast iron, brass, coppet ‘ t 
etc The gloomy look gets gloomuet ind 1 | t 1 l i 
he talks rather forcibly (vou must excuss | t to 
his French) about there being every | 
thing there but what he wants Hle h ‘ 
finally to take something larger and tur 3s to goo | t { 
it down r tl wh that 
When it will just enter the piec ‘ ett 
wishes to lap, he files it a little on the First perhay t be wv for 
end, puts on some oil, and scatters a lo tt t t [ have « 
of emery all over the lathe, so as to b inte lin the eo | laps and con 
sure and get some on the lap, and tries to { wit Lead laps a 
crowd his cutter, or whatever it may b seve! vay The most 
on. Ot course it sticks and gets hot, ands mon. I believe to t them in a mol 
so does he. More oil and emery—more uni taper ndrel with a groovy 
French by and by it slips on to the nning t nti envtl into which th 
place he has turned upon the lap: but ad flows and prevents the lap slipping 
there was rather more to come out than Phe mandrel put into an iron or wood 
he reckoned lor, and if he Is 1n luc k, he ( ld usua lv n ck nN halve 5 \t eacl 
will have room to turn another spot for end for a short distance the mold fits tl 
lap; if too short, then he must hunt an indre r made to by inserting 
other chunk This form of lap is what | Pparrow ring ry olds the mandre 
call the solid-chunk lap, and is one of the ntral in the vd id retains the lead 
meanest I know o When the | is cool the mold is opene: 
l have seen them made of wood and 1a the p turned to e on the mandre 
sawed in the end for three or four inches \mone the faults I have found wit 
of their length, with a wedge in the iW rr | hole th 
slit at the end for adjustment. This make Lilitv to lose the mn My experier 
lap some like a policeman’s club—big taught me that a lap will produce bet 
gest at one end Those who have tried ter re lit t kept near to nm <¢ 
this form will appreciate the beauty of th diameter its entire length as possible 
method of adjustment 1 r wot esult rot i 
The idea seems to he quite vyenel | t] t tt t t | It | try ft ] 
entertained that lapped hole must 1 hile u I 
right: but the ict that ol lappe to he pp 
sno guarantee of its perfection ( 
Phe ( ip 1 de o most 
thing that rie andy) cast t | f t ‘ | 
roucht ron ] steel br | ! 
per or wood d inv one of thet nt | t ep 
orm of lap w ( vht fens 
S CWS tO n | t 
lr} the p | t ead one W he 
ny think tl ) ist b 
ead. I believe it ee 
nm machin. ' 7 , ‘ a 
inv unde tand mu to 1 | tt It 
though tl ( » othe rl t ‘ , 
1, 1, t 
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in most cases with things that move, and 
the mandrel sometimes goes too far; then 
it has to be driven back and perhaps out— 
the lap shut up and the mandrel again 
adjusted or the lap reduced by filing or 
turning. A cast iron lap has sufficient 
elasticity to close on the mandrel when 
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eulargement of laps of either cast iron 
or lead the mandrel should fit the lap its 
entire length. If it does not, it will 
stretch the lap most at the places where 
it fits. 

After the lap is fitted to the hole to be 
lapped the addition of the cutting ma- 
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does not fly off. As far as cutting is con- 
cerned, I think cast iron ones cut as fast 
as lead ones. A lead lap must usually be 
held in the hand while the mandrel is 
being rapped through it. If it rests upon 
its end upon a block while being driven 
it is apt to swell or get pinched at that 
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LAPS, DRIVER AND CENTER. 


cessary to do to reduce the size of the 
lap. 
Lead laps enlarge most, as the taper 
iandrel is forced into them to increase 
the diameter at the back end where the 
mandrel is largest and the lap conse 
quently thinnest. This fault is not nearly 
sc apparent in cast iron laps 


the even 


lo ensure, as far as possible 


in the lap will enlarge it enough to cause 


it to cut as much as it should, and 
as it 


moved, 


enlarges the hole the lap is re- 
wiped and adjusted again. I 
think laps quite often are run too fast. I 
believe better results can be obtained at 
1 moderate speed; the work does not get 
so warm, and I think the laps cut faster; 
the emery stays upon the laps better and 





this way without injury or can be put in 
1 mandrel press and adjusted in that way. 

The tools necessary for lead laps usually 
are a ladle, some molds and taper man- 
drels. Iron molds are all right, but 
wooden ones used by some soon char out 
and becomes useless. For a set of cast 
iron laps a few tools are necessary. They 


are not very expensive and when once 
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made seldom or never have to be re- 


placed. 


Six taper mandrels, reamers and reamer 


drills are all that are actually necessary 


for a set of laps to be used in connec- 
tion with the usual sizes of reamers and 
mandrels from 1% inch to 
eter. I have used rigs 


that I have made from time to time, and 


3 inches diam- 
some additional 
that I have found convenient in lapping 
generally, which I will speak of later. 

A handy form in which to have cast 
iron for hole laps is in round pieces of 


different diameters, 18 or 20 inches long 
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difficult to harden without springing, and 
although to men accustomed to making 
them there will be nothing new in this, 
it may be of some assistance to those who 


are not. In addition to careful heating 


and cooling, they can be straightened 


after tempering even if they are quite 


badly sprung. I cool them first in cold 
water and then in lard oil, leaving them 
until the red dis 


this 


in the water an instant 


appears; then finish cooling in oil; 


leaves a softer core of metal in the reamer 
ind more easily straightened. I turn up 
in emery wheel to fit the flutes and grind 
them out; this smooths the front face oi 
the tooth, 


edge when the top is ground. 


and gives it a much keener 
After draw 
ing, I place the reamer in the lathe on an 
old pair of centers shaped up and hard 
with a pie 
Warm up 


an alcohol lamp or but 


hot as 


ened and kept for such jobs, 


of hard wood in the tool post 
the reamer with 


sen burner as you can without 


starting the color; bring the wood against 


the high side of the reamer with the cross 


feed screw, and spring the reamer unt 


it is true enough to grind. The operation 


will have to be repeated a few times, try 
ing the reamer as you would a shaft, by 
revolving it with the hand, on the centers 


after springing it. I grind them in the 


Universal, and grind them round, as 


would a taper plug, stoning a clearance 


by hand afterwards. Previous to this last 














the different mandrels, one chuck in this 


way answering for all sizes of mandrels. 


A screw or pin goes through the bush, 


whose point just clears the flat spot on the 


end of the mandrel, preventing it from 
turning in the bushing ‘he mandrel 
and lap can be taken out by simply draw 


ing back the tail 
the 
held in a taper 


stock spindle and pulling 
chuck. A center 


11 1 
ik as snown In 


mandrel fré 


Fig. 3, in the tail stock is handy for inside 
It is enough 


the piece being lapped 


or outside la long 


in one case to run 


1 


off upon it, to remove the lap from the 


lathe, and in the other the lap can be run 


nove the piece trom the 


and oil that works into 


mery 
the center at this end of the mandrel, the 


center wears considerably, and this is a 


handy for to repoint and lasts a long 
time ilso being easier to make than the 
common center! [Two or three sizes oft 


With 


iron lap can be 


advantage 


made by any boy who has survived two 
years in a machine shop, with the usual 
ittentie 1 the orel n 

Fig. 4 shows three ways of scoring laps 
Che spiral can be done in the mulling 

chine t « be de ne well enough 
with a drill file in the vise. The straight 
0 can be done in the lathe entirely, or 

















grinding, the flutes should be again po mille The dr spotted lap is center 
Fig. 5 
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Fig. 6 . through A - B 
SPLITTING A LAP 
Che laps can be cut from them, chucked shed out. The first grinding in the flute t ted the « 
drilled and reamed. is to smoot ny roughness left in milling p V-b fe g down just to the 
From 4 inch to inch diameter I use and brighten the surface sufficiently to corn yt the ( e« hither o1 
copper or brass; from inch up, cast color in drawing The seeond time I these t wi nd can be ed 
ron. I make the laps for holes as long pay more attention to smoothing up the . ind ¢ Lal inch and 
is I can conveniently make the taper face oi the tooth for an edge. The tap: under I do A] eather 1s 
reamer. Fig. 1 shows a set of taper man mandrels are made of tool steel, with the not needed ndre¢ the p 
drels for laps from 14 inch to 3 inches’ ends hardened previous to taking finish ever t ps ol 
diameter. The smallest takes laps of 4 ing cut in the ordinary manner small diamet e quite thin find 
ind 5-16 inch diameter, and the others The drills are Jong twist drills, and if a satisfactory t t I man 
in regular order, 34 to 9-16, 9-16 to 13-16, they cannot be cut in the shop, an or drels to be p t 
13-16 to 1 5-16, 1 5-16 to 2, 2to 3inches. I dinary drill may be spliced by turning a In man t p r holes 
think this number (six) the smallest that short shoulder on its shank and fitting it ght t [ think 
should be used, and two or three more into a piece long enough for the lap. 1 ‘ 1 ( | $ 
would be better. solder them in e not \ to hold wv 
In connection with taper reamers for Fig. 2 shows a handy chuck for hold slitting the ordi means 
laps, perhaps it may be well to speak o ng the mandrel! and lap. I make seve 7 t! he bed t 
some of the difficulties in making them sizes of bushings to go with the chuck, ‘ t » straps | ga 
They are necessarily long and slim, and vitl lifferent sized holes in them to fit ind gea n nd to ent the 





752-24 
hole in the lap, resting the lap in the T- 
slot of the bed or in a V-block Fig. 6 
shows a holder that will take any lap and 
can be placed in the milling vise. It will 
not cramp the cutter held in this way by 


its ends. If the laps are slit on the man 





























American Machinist 


Fig. 7 PRESS FOR LAPS. 


drel the machine must be set to the taper 
of the mandrel, and if you cut through 
the lap you mark the mandrel. It is an 
easy rig to make and set. 

If the laps are enlarged by rapping the 
mandrels into the lap, a block like Fig 
5 for the end of the lap to rest on while 
rapping is handy, or a mandrel press like 
Fig. 7, which can be held by its lower 
jaw in the vise in an upright position, or 
by one of the side bars in a horizontal 
position—or in still another way by 
fastening a plank upon the bench so it 
will project enough beyond to allow the 
side bars to drop through two holes cut 
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in the plank. This holds it in an upright 
position. 

Fig. 7 shows the construction of this 
press. The necked side bars are 113 
inches square, of machine steel left rough, 
centered and necked in. The right-hand 
one has the corners turned off slightly to 
allow the anvil shown in section to turn 
on it. It is held in place by the hickory 
wedge shown at (a). 

The follower is made of sheet steel—the 
sides about 3-64 inch thick and the con 
necting piece '4 of an inch thick. 

That portion ot the sides above and 
below the saw slits is bent at a little 
sharper angle than a right angle to grip 
the side bars a little, causing sufficient 
friction to hold it wherever it is moved 
The ends of the pieces should also be 
turned out a little so the edges will not 
catch upon the side bars as it is moved 
up or down them. I prefer a screw to a 
rack, as it is easier to get a very slight 


the mandrel when it is 


movement ¢ 
needed, 

fig. & shows different forms of laps 
for outside work. Lead in this form oi 
lap does very well, as it is protected by 
the casting into which it is poured, but 
even here I do not see but cast iron does 
just as well. No. 1 Fig. 8 shows a lap 
casting recessed and filled with lead. The 
retaining lips in the casting are dove 
tailed a little to hold the lead, and a few 
holes are drilled in the casting for the 
same purpose. The lead is poured in at 
the bell-mouthed hole at the top. By 
making the recessing in this form of lap 
shallower sheet brass, copper or lead can 
be forced into it for laps over one inch 
diameter. The sheet metal can be curved 
some as it is bent so it will spread out 
into the dove-tail when forced in. A 
piece of round stock some smaller than 
the size to be lapped can be used to force 
them in place. Get the sheet metal wrapped 
in place as well as possible, then by put- 
ting the round piece in the lap and the 
whole between the jaws of a vise the 


1 
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sheet metal can be forced into place. Cop- 
per or brass should be annealed before 
putting it into the lap, which may need a 
little touching up with a scraper or file 
to bring it to a good bearing on the work 
to be lapped, after the lapping pieces ar« 
in place. In connection with outside lap- 
I may mention a use for them spoken o 
by Mr. T. R. Almond in the “America 
Machinist” of November 12, 1896, i. e 
their use upon reamers. I have seen 
form of reamer very similar to the on 
he speaks of used quite largely and very 
successfully. 

The flutes were milled sharp—without 
land. The reamers were hardened, thx 
Hutes ground out and then the reamers 
were ground in the universal grinder cy] 
indrical—just as straight work would b: 
and left about .002 over size, to whicl 
they were reduced by lapping with a lap 
shown at No. 2, Fig. 8. This lap is ad 
justable and the slit is at such an angl 
that the teeth of the reamer running back 
wards do not fall into it. \ piece ol wood 
is sometimes put in the slit if the reamer 
runs at all rough, but this is hardly eve 
necessary. The reamer comes down to 
size quite rapidly in lapping, as the sur 
face to be lapped is quite limited. Cutting 
the reamer sharp with no lands on the 
teeth, after grinding in the universal, 
leaves just about enough land, although 
this can be regulated if too much stock 
has been left in diameter by grinding with 
an emery wheel on the front face of the 
teeth and cutting the lands down as much 
as desired. All reamer makers pay par 
ticular attention to this face of the reamer 
tooth, and very many machinists making 
reamers in the shop pay none at all to it. 
except, perhaps, to stone it a little. 

For sizes of outside laps up to tI-inch 
diameter I use flat bars of cast iron from 
18 to 24 inches long, of proper widths and 
thickness. They are cleaned up all ove: 
on the planer and cut off as needed. For 
larger sizes castings of the form shown 
at No. 1, Fig. 8, the casting is in one 
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piece, a hole cored in it. The screw holes 
tor the adjustment are drilled and tapped, 
it is then placed on a face-plate, the hole 
bored and sawed in halves in the milling 
The tor 
marking the size, and is high enough to 
the 
laps wear and are rebored to other sizes. 
the 
rest being swept 


machine. boss on one side is 


aliow for two or three removals as 


There is no finish on them, spots 
where the screw heads 
off with a counter bore 

These forms of outside and inside laps 
are useiul to lap screws and nuts. A nut, 
sometimes, made for a gage when hard 
little, 


lapped to size in a few minutes by cutting 


ened will close up a and can be 


the proper thread upon an inside lap. A 


screw can be treated in the same way 
Long screws, if they show some slight 
unevenness that causes the nut to run 
hard or bind, can be reduced very easily 


by lapping and made to run uniformly. 
The halves of the lap must be kept paral 
lel by the adjustment screws, or the lap 
will come on the thread and bind. In fact, 
for either screws or straight-wound work, 
it is well to be careful in this respect. It 
is easy to do this by watching the open 
ings 
keeping it of a uniform width with the ad 


between the halves of the lap, and 


For adjusting these laps 


No =. 


justing screws 
I use a screwdriver, shown at 
Fig. 8 

I use frequently for screws over 4% inch 
diameter a recessed lap, placing the screw 
in it and pouring lead around it 

For lapping a large number of pieces oi 
the same size, laps made as shown at No 
4, Fig. 8, are a good form. The lapping 
pieces are simple rings of metal, and can 
be replaced at small expense A pin, 
shown in each half of the lap, holds the 
lapping pieces in place 

The length of outside laps must vary 
some, according to the length of the work 
upon which they are to be used; but for 
an average length, I should say a lap of 


3g inch diameter, 5¢ inch long, 11% inches 


diameter, 1% inches long, a 3-inch lap, 


2'4 inches long. If the set could contain 
two or three of each size, I should have 
one of each size about twice these lengths 

[ seldom use emery coarser than 120, 
and almost always flour. There is con 
flour 


siderable difference in the grades o 
by different 
I use washed emery, and if this cannot 


makers. For finish lapping 
be obtained, stir up the flour in the oil, 
and, after allowing it to settle some, use 
the top. This is rather uncertain busi 
ness, as you are apt to get a few particles 
of the coarser emery in it, and it is exas- 
perating, after getting a plug almost fin 
rocks come 


ished, to have one of these 


swimming along and plough out a canal 
the length of your plug. For very close 
and particular work, roughing and finish 
ing laps are used; but generally by wash 
ing the lap thoroughly in benzine, one lap 
can be made to answer 

The tools for making these laps and 
could be 


themselves kept on 


the laps 
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for reamers 


racks 


and mandrels and convenient to them. A 


similar to those used 


set of laps, that can be got at and used as 
easily as the shop mandrels and reamers 
are, seems to me to be a very good feature 

I have used carborundrum to some ex 
but | 
the 


tent and with good results, do not 


know if it can be obtained of same 


fineness as washed emery 
MACHINIST. 
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The Other Side of Two Stories. 


SINGLE LINE MANUFACTURING—WHAT 
REPUTATION MEANS. 

Although not always admitted in prac 

lice, it is in theory pretty generally admit- 


1 


ted, that there are two sides to all stories 


The benefits that accrue to a mechani 
single 


but 


‘al business while pursuing but a 


line, have been largely dwelt 


| fear in 


upon, 


many cases as an advertising 
lever without much thought of the othe: 
side 


There are decided advantages in a firm's 


building nothing but engine lathes, but 
while the manufacturer who is carrying 
on such a business is enlarging upon its 


well as to 
that 


benefits to the customer as 


himself, he often fails to 
side to that 


remember 
there is another story It is 
my desire to say a few things on the other 
side, if for nothing more than to arrest 
attention and cause people to do a little 
thinking 

There are many concerns that | could 
mention, which are carrying on a most 
successful and profitable business both to 
themselves to their and 


under the sharpest kind of competition, 


and customers, 
where they do manufacture a variety ol 


articles or machines, and where I believ« 
every article or machine is made to better 
advantage, both in design and workman 
ship, than they would be if the concern 
were making only one article. I will refer 
to two instances of this kind of industrial 
others could be cited 


manufacture, and 


in the same line of work, but one is as 
ood as a hundred. 


started 


re 

A certain man business in the 
spring of 1849, making what were called 
at that time, and perhaps are now, “ox 
balls,” 


the horns of cattle 


which were used for screwing on 


Among some of the 
leading articles to-day produced by this 


establishment are builders’ hardware, 


locks, wood-screws of all kinds, made of 


brass and iron, machine: screws of all 


kinds, butts, hinges, brackets, bicycle hub 
and small parts, bicycle bells, et 
this man started 


If I remember rightly, 


alone, or with one man to help him, and 


afterwards took one of his brothers w th 


and so the 


that 


work has progressed 


this, 


him, 


from day to with a constant 


advance in the quality of the articles pro- 


cost which has enabled 


duced, and at a 


them to compete favorably with other 


manufacturers, whether makers of a 


article or otherwise, until now, 


single 
} , a road “ — 
when they are running full, they employ 


about 1,800 people 
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Their 


of men that have executive ability; has 


corps Of engineers 1s composed 


been constantly increasing up to the pres- 


ent time, and, if they now want to 1m 


prove line of their goods or start 


a new line, they have not 


any 


only one man’s 


ideas, but they can confer with a dozen 
able men if they so desire, without going 
out of their own establishment lf, for 


instance, they have any articles that need 


nickel-plating, they have a plating depart 
1 1 


ment where men are well skilled in thi 


art, and where the work can be done t 


the best 
cost l 


possible manner and at the least 


mention the nickel-plating de 


1 


partment simply as an illustration, the 


other departments are equally ethicient 


With their 


mechanical 


experience and the force ot 


hich they can bring 


to bear, I would give it as an opinion that 
they can produce bicycle parts as well and 
as cheaply as a concern that does noth 
ng but that one thing, tor the reason 
that they have well organized department 


branche so 


hold 0 


without ha 


which can tak« many 


the work irdous experiment 


ing, the expense of which in many cases 
s almost ruinous 

I would venture to say that no man 
ould start the manutacture of any one 


1 } 


irticle that is made by this establishment 


nd surpass them in quality or economy 


of manufacture He might do as well 


is I sing 


have already admitted, the 


manul: some advant 


Ch > subject 1 vht be enlarged upon 


to almost any extent, but the few points 


| have given will, I believe, be sufficient 


to lead to thought on the subject 

Now to take up the other line of manu 
facture, and | have in mind a concern 
which by no means stands alone in this 


particular, but will do to illustrate as well 


perhaps as any other, the point on which 


I am writing They are manufacturers of 
milling, grinding, gear cutting, screw 
cutting and many other kinds of machin 
tools Chey ire also manutacturers ot a 


fine grade of standard tools for accurate 
measurement and other articles too num 
erous to mention, and it is not too much 
whole line of tools is sec 
kind 


began in 


to say that this 
ond to 
This 


ind ina 


none ot its 
1833, by 
This 


mechanical ability, but 


one 
had 


however 


business 


man small way man 
yreat 
the abilitv of any man, it has 


However, 


brought into h ervice 


great one 


its limits when he gradually 


talent of th 


then to produce the 


other 
same kind, the ability 


different articles and to perfect the ones 


he was ilrea lv making became evicde nt 
bv the high tv of tools produced, and 
a ae mare ! 4 
to-dav amone 1,400 O1 nore empioyes, 
not only one or two, but a number of tal 
ented men can be brought into council 
whenever there i necessity for change 
of design or improvement in workman 
ship 

In we regulated establishments such 


ing about, the fore 
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men of the different departments have 
one common interest, viz., the success of 
the business they are engaged in, and 
the help they give each other in various 
ways, cannot be too highly estimated. 
Cordial co-operation for one definite pur- 


pose is at least one of the secrets of a 


successful business. The lack of this has 
ruined many a concern. 

Machine screws can be produced as 
cheaply and as accurately as elsewhere, 
for the reason that they have a depart- 
under control of com- 
the screws are 
case hardened. 
room, well 


which is 
and 


ment 
petent 
finished and need 
they have a_ hardening 
equipped and constantly running, with a 
variety of appliances where skilled help 
are working at thing from one 
month’s end to the other. I mention this 
hardening department, as in the case of 
the nickel-plating room, simply to illus- 
trate the principle. 

So, from the time the screws leave the 
machine until they are ready for use, 
they are treated in departments which 
are specially fitted for the particular op- 
eration to be performed upon them, and 
could not be as well nor as economically 
made, in such small quantities, at least, 
if the manufacturers were making noth 


men, when 


to be 


one 


ing but screws. 

This company also manufactures sew 
ing machines, and it has been said upen 
many occasions, and I believe truthfully. 
that the machines are not excelled in 
quality of workmanship in this counr~y 
or any other. 

They have cutting-off machines that 
are constantly running for cutting cff 
stock, and departments where holes can 
be drilled or bored quickly and accur- 
ately, grinding departments fully  or- 
ganized, where parts can be carried to 
be finished, hardening room, nickcl- 
plating room and an organized inspec- 
tion of the work. Taking all these things 
into consideration, I believe that any un- 
prejudiced observer cannot fail to see 
that there are two sides to this ques- 
tion. 

There is one another 
which has been thread-bare ky 
many unthinking people, and which I 
wish to speak about, viz: manufacturers 
whose means of success is their “reputa- 
tion.” This is set forth by un 
thinking people, as though a 
which had once built up a reputation 
cculd go on as heedlessly and shiitlessly 


side to story 


worn 


often 
concern 


as they chose, and still be successiul. It 
is like the other story harped on by peo- 
ple who do not stop to think or who 
have thought and know better, and make 
the argument to further their own ends. 

It is true of a balance wheel that its use 
and purpose is to carry itself and the ma- 
chinery attached to it, over hard spots; 
so with reputation. It may now and then 
help a concern over a piece of bad design- 
ing or bad workmanship, but as in the 


case of the balance wheel, if the bad 
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spots come constantly, the balance wheel 
is not only of no value, but becomes a 
burden to the machine. It is so with 
reputation. 

Manufacturing concerns that 
rested upon their reputation have gen- 
and the wrecks of 
found all the 


have 


erally gone under, 
such concerns 
world. 

A reputation that is of any value to a 
man or a concern, must be kept up by 
continued effort. If it were not so, it 
would prove that the public who used 
their wares, were the most thoughtless of 


are over 


fools in the world. 

The best concerns know very well that 
they cannot keep to the front and pros- 
per without a vast amount of hard work 
and constant attention to their business; 
and any man who has stopped long 
enough to think of it, must come to this 
conclusion. 

The constant 
first beginning to the present date of 
some concerns, and the wrecks of others 
who have trusted wholly to their reputa- 
the truth of this 


prosperity from their 


tions, are evidence of 
statement. 

The reader may 
admitted that there are two sides to the 
story, why I do not enlarge somewhat 
upon the other side. My answer is that 
that side has already been enlarged upon 
—in some cases beyond the facts, and as 
there has, so far as the writer’s knowl- 
edge extends, never been anything said 
on this side, at least in the line in which 
I have been writing, I think it is not un- 
fair to pay my special attention to the side 
of the story which I have taken up. 

A CASUAL OBSERVER. 


A A A 


A Boring-Mill Job as a Trade Secret 

—Some “Practical” Mathematics. 

Our readers have probably arrived at 
the conclusion before this that we are not 
much in sympathy with so-called “trade 
secrets,” and it may be surmised that 
when we receive such a letter as the fol- 
lowing, we are disposed to do what we 
can to dispel the mystery. The latter re 
ferred to is as follows: 


wonder, as I have 


Editor American Machinist: 

We have in our shop a steel casting to 
turn as per accompanying sketch (Fig. 1). 
In order to do this, it is necessary to 
throw over one of the heads of the bor 
ing mill to a certain number of degrees 
and both feeds, because if we us¢ 
the head at the proper angle it is too hard 


I am not directly in 


use 


on the machine. 
terested in this job, but one day I asked 
the foreman if he had a rule for setting 
the head in this manner, and he told me 
This 


interested me somewhat, and I have been 


he had, but it was a trade secret. 


trying to figure out a rule for so doing, 
but am not able to do so. 

The travel of the tool with both feeds 
thrown in is about 41° from the horizontal 
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plane. If you can give me a rule for so 
doing, you will oblige one of your read- 
ers. 

What I want to know is: At what angle 
must the head be set so that the travel 
of the tool with both feeds in will be right 
to finish surfaces aa and bb to proper 
angle, as per sketch, and a rule for ob- 
taining the angle? 

In the first place, we may say that there 
is no trade secret about a job of this kind 


Finished all over 
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Fig. 5 
THE BORING MILL JOB. 


It is simply a question of mathematics, 
and we have yet to see a foreman, or any- 
one else, who really understood how to 
solve such a problem and was capable of 
explaining it, who would not be glad to 
do so for the benefit of anyone interested 
in it. 

A graphical solution which can be ap- 
plied to all such problems by anyone who 
can draw lines accurately and knows how 
to use the protractor and dividers, is 
shown in Fig. 2. Draw a base line A DG 
to any convenient length, and from this 
lay off the line A C at the angle produced 
by both feeds when acting together at 
right angles, which angle is in this case 
41°. From A draw the vertical line A B 
to any convenient hight, and at any point 
on this line draw the horizontal line BC 
to intersect the diagonal AC. These 
vertical and horizontal lines then rep- 
resent by their relative lengths the rates 
of the horizontal and vertical feeds. For 
convenience complete the parallelogram 
by drawing the vertical line C D, which, 
of course, is the same length as A B. We 
then have a parallelogram ABCD, and 


B Horizontal Feed C 
- 














>| Vertical Feed 
— = 
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Fig. 2 
METHOD OF OBTAINING ANGLE. 
AC is the resultant of the two motions 
represented by the lines AB and BC. 
This resultant is in this case at an angle 
of 41° from the horizontal, and we wish to 
obtain one that is at an angle of 15°. In 
doing this we cannot change the direction 
of the horizontal feed, but must construct 
another parallelogram whose sides must 
be of the same length and of such form 
that its diagonal shall be at the required 
angle. In doing this, first lay off at the 
required angle (15°) the line AF, and 
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with D as a center strike the are CF. 
From the intersection of line AF with 
arc C F draw the lines E F and D F, which 
are, respectively, equal in length to BC 
and DC. Line EF then represents the 
horizontal feed, and D F the angular feed, 
which will produce the resulting motion 
on the line AF, which is the required 
angle of 15°. Measurement of the angle 
X with a protractor gives the required 
By 
careful work and drawing the diagram 


angle to which the head must be set. 


to a scale as large as practicable, results 
sufficiently accurate for all practicable 
purposes can be attained. 

It is evident that the angle produced 
by the combined action of the two feeds 
when acting at right angles to each other 
must be accurately determined when the 
problem is solved in this way; but a bet- 
ter method would be to disregard this 
angle and, instead of using it, determine, 
first, the relative rates of the two feeds, 
or their ratio to each other. The graphic 
solution is then simpler, and will be un- 





derstood by reference to Fig 3. We will 
assume that in this case we find that the 
F 
nN Horizontal Feed ~ 
ee 
a 
ey 
re 15 

A G 
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Fig. 3 


A SIMPLER METHOD 
horizontal feed is one and a half times 
fast as the vertical. 

We first draw the horizontal line AG 
and, at the required angle of 15°, the line 
AF. Then lay off on the line AG the 
distance A D, representing to any desired 
scale the rate of the horizontal feed. With 
dividers set to represent the rate of the 
vertical feed to the same scale, and with 


as 


D as a center, describe an arc cutting the 
line A F, as shown at C. Then a line join 
ing the points D and C is at the required 
angle from the horizontal plane, and this 
angle can be measured by a protractor as 
before. 

If one has not the facilities for a graphic 


solution, or for any reason prefers to 


compute the angle, he can make a rough 
sketch like Fig. 2, 


tion applies: 


and the following solu- 


CD=AC sm. 4°. 
AD=AT cos. ax”. 





AD ACcos. 41 

C DAC sin. 4! 
oe + cotang. 41 1.15037 
sin. 41 


Consequently the horizontal feed is 1.15 
si — 2. Six 

times the vertical (< D cies ). 

From point D draw H D vertical upon 


AF, then HD = AD sin. 15 : FD 

sin. y, but FD=CD. Hence: 

Sin. y z= —* cotang. 41° X sin 

Sin. | ED ang, n, 
1s 
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Sin. y = 1.15037 X 0.25882 = 0.29773 


Angle y = very nearly 17° 20’. 

Angle = 15° + y 15 17° 20 
oa” a0’. 

Angle z = 90 15 — y = 90 — 32° 20 


57° 40’. 
32° 20’ being the required angle from th 
horizontal plane. 

The mathematical solution for the dia 
gram Fig. 3 is also relatively simple. The 
general solution is as follows: 
A PD sin. 15 

dD » Of } 


= +, the required angle. 


Sin. 3 15 


90° — z 

In this case, taking A D to equal 1.5 and 
DC to equal 1, 
with the conditons of the problem, and 


which is in accordance 
finding by reference to a table of natura 


sines that the sine of 15° is .2588, we may 
substitute for the first expression the fol 


lowing: 
Sin. 3 


Performing the operations indicated, 
we get .3882, which we find by referenc« 


to the same table is practically equal to 


the sine of 23°. We then have, in plac: 
of the second expression, 90° — (23° + 15°) 


= , and go 38°, the re 
quired angle from the horizontal plane 
A A 4 


A New Centering Tool. 


We give herewith a vertical section of a 


== £4 -> 
- J© J< 


ta 


new centering device which seems well 
calculated to greatly facilitate that opera 
tion, 

The use of the combined center drill and 
countersink has now become quite com 
mon in the advanced shops, and this tool 
makes use of that form of drill and at the 
same time provides for guiding it precisely 
to the center of the stock to be centered, 
whether the latter be round, square, hexa- 
gon or any other regular shape. Refer 
ring to the engraving, a is of hardened 


steel having on its upper surface a ball 


track, a hole through its center for the 
drill and an interior conical surface as 
shown. The drill is held in place by the 


screw shown near the upper end at the 
left, and the entire tool revolves except 


the piece a, which as soon as it touches 


the work is held by friction and holds the 
work central. The further feed of the tool 
or of the work into the tool, 


the 


onto the work, 


as may happen, helical 


Ompresses 


spring c and the drill is fed into the work 
7 


The operation will be readily understood 
It is evident that the 
either in drill press or 


the 


di yuble end machine 


from the engraving 
tool may be used 
lathe, or, two ol m may be used in a 


so that both ends of 


a piece can be centered at the same time 
An adjustable stop is provided by which 
work is countersunk to any desired depth 
uniformly, regardless of variations the 


length of the stock The tool is provided 
with a shank turned to fit any specified 


taper, and is manufactured by its inventor, 
Morgan Johnson, 9 Morgan street, Hart- 


ford, 


Conn 


A Commercial Laboratory. 
There has been established at the Phil 


delphia 


Commercial 


Museums an im 



































portant and valuable acquisition to the 
ilready large collection of valuable ex 
hibits. This will be the addition of 
laboratory ott ts I techno ory S 
idjunct to the scientif department Ir 
i] + } ’ +} n ¢ > roy - > 
will not be an exh n the ordinary sens« 
of the te but department that will 
have for its object the examination and 
inalysis of raw and manufactured prod 
ucts which mav be sent to it from any of 
the countries re repre ented im its 
q 
qt 
‘| 
\ 
S 
= 
a 
i+ 
| 
LIAITTIS [ 
dae Vv 
A NEW CENTERING TOOL 
private individual 
{ lividu: 
who wi to det ne, throu chemical 
id « the value ot 
the | ented The services of 
t Ip t Ie it th« 
] ' { ’ rr lec} y 
dispo firm desiring 
( ling tl comply 
with the re ( ts of the department 
re to t ie ending san 
ple nd m«¢ particu y to the injun 
tion st d, that no certificate given shall 
be 1 ny é dvertising put 





756-28 


The Locomotive Link Motion—VII. 


BY F. A. HALSEY. 


THE ERROR DUE TO THE LOCATION OF THE 
ECCENTRIC ROD PINS BACK OF 
THE LINK ARC. 


In the previous study of the movement 


of the link, the eccentric rod were 


assumed to be located in the link arc, and 


pins 


in previous discussions of the subject it 
has been tacitly assumed that the errors 
introduced by setting these pins back of 
the are are so small as to be negligible. 
This, however, is by no means the case, 
this error being, in fact, by far the most 
important of the three, over correcting, 
as tt does, both the others, and resulting 
in finally locating the saddle stud inside 
the link are, instead of outside where 
the previous errors alone would place it. 
This error, like the others, may be best 
studied by isolating it so far as possible, 
although it is not possible to separate it 
the 
It is, however, possible to separat 
error, The 


Irom) 


from eccentric-rod error, as will be 
seen 
it from the connecting-rod 
the 


24, which shows both forms of link, 


nature ol error may be seen 
Hig 
one having the eccentric-rod pins locate: 
in the are, and the other having these pins 
inches back of the arc, as 
The 
pin are, of course, three inche- 
the latter. The saddle 


stud is located over the center of the link 


located three 


is customary. eccentric rods for the 
former 
longer than for 
arc, as is shown in the diagram, and the 
links are shown approximately in the po 
sitions which they would occupy for a cut 
off at one-third stroke, the full line links 
being in position for the rearward stroke 
the dotted 


being in position for the forward strok« 


of the piston, and line links 
The movement of the crank is supposed to 
be by a Scotch yoke, so that no connecting 
rod errors are introduced. It will be seen 
at once that the setting of the eccentric 
rod pins back of the link are makes the lines 
joining the extremities of the are and the 
centers of the eccentrics crooked, whereas 
with this pin located on the arc, this line 
is of course straight; consequently the 
effect of placing these pins back of the 
are is for the positions shown, to draw the 
link having the offset the 
shaft than the link which has the pins on 
the The that of a 


1 ae . . 
knuckle joint, any bending of which must 


pins nearer 


link arc. action is 
draw the link toward the shaft. The rock 
shait this the 
so that this drawing of the link toward 


reverses action on valve 
the shaft pushes the valve away from the 
shaft 


shaft quickens the cut-off for the front 


Pushing the valve away from the 
port or rearward stroke, and delays it 
for the rear port or forward stroke; that 
is, the effect of the offset pin is to make 
the 
stroke, and too late in the forward 


the cut-off too early in rearward 


This effect will be seen to be the direct 
opposite of those produced by the con 


necting and eccentric rods, and it ob- 


viously calls for an adjustment of the sad- 
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dle stud in the opposite direction, as 
shown in Fig. 25, which shows the posi- 
tion of the saddle stud necessary to equal- 
ize the cut-off at one-third stroke with 
the Scotch yoke connection, the stud be- 
ing on the concave side of the link, where 
it is in all cases located in actual engines. 


THE FINAL, OFFSET. 

It is obvious that the final offset of the 
stud is the resultant of all three. The off 
set of the eccentric rod pins varies within 
narrow limits only, but the length of the 
eccentric rods varies within wide limits. 
It is obvious that since the error of short 
rods alone would place the stud farther 
outside the link arc than long ones, they 
subtract more from the offset of the stud 
due to the eccentric rod pins than long 
ones, the result being that the final off 


set is less with short rods than with long 
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Fig. 24 


DUE TO 
PINS BACK OF 


LOCATING ECCEN- 
LINK ARC. 


THE ERROR 

TRIC-ROD 
and this is found to be the case, the 
offset in actual engines ranging between 


ones, 


about five-eighths of an inch and one and 
a quarter inches, depending on the length 
of the eccentric rods. The connecting rod 
iso varies in length, but its influence is 
that its length 
between usual limits has but little effect 
on the final result. To illustrate this, Fig. 
constructed, in the 
connecting rod been shortened by 
trial until the offset of the stud 
disappeared, placing that stud over the 


so small the variation in 


26 has been which 
has 


saddle 
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link arc. With the other proportions un- 
changed, it was found necessary to short- 
en the connecting rod to a remaining 
length of three feet before this result was 
accomplished. 

In the diagrams in which the saddle 
stud is located the following proportions 
have been used: 

Stroke of piston, 24 inches. 

Length of connecting rod, g1 inches. 

Radius of link arc, 69 inches. 

Length of link between pin centers, 
inches. 

Offset of eccentric rod pins, 3 inches. 
Travel of valve, 5% inches. 

Lap 7% inch. 

RESULTS FROM ACTUAL ENGINES. 

The adjustment of the saddle stud is, of 
course, made for some one point of cut 
off—usually at one-third stroke. To at- 


TT 
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Fig. 25 
OF ECCENTRIC-ROD 
ERROR. 


CORRECTION PIN 


tempt to study the degree to which the 


influences compensate one an 


lead us far 


various 
other at other points would 
afield, and the facts can be best seen by 
studying the results from actual engines. 
These are given in link charts Nos. 1 and 
2, which are from eight-wheeled pas- 
senger engines and give a complete rec- 
ord of the right hand side of two locomo- 
tives built by the Schenectady Locomo 
tive Works. 


exceptional, 


These charts are in no way 


but are representative of 


what is done every day. The first two 
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columns the lead in the various 


gears, the second two columns give the 


give 


port openings, from which the great re 
duction in port opening in early gears 
It should be mentioned, to 
that the 


will be seen. 
avoid misunderstanding, port 
opening given in the full gear, means the 
distance by which the valve uncovers the 
outer edge of the port. In locomotive 
practice this exceeds the actual width oi 
the port, this excess of travel being given 
» obtain more port opening in 


be seen that thi 


in order te 


It will 
ffs 


the early gears. 


equality of the cut obtained is ex 


cellent, there being no appreciable differ 
ence up to the half stroke in chart No 








—, 
te 
=o 
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Fig. 26 
STUD BROUGHT OVER LINK ARC BY 
SHORTENING CONNECTING ROD 


while the largest difference in the entire 
found 


range is only 5-16 inch, which is 
in the full gear. In chart No. 


is not quite so good in the early 


2 the action 


gea;©rs, 
This 
surprisingly good adjustment shows that 


sacrificed by 


but it is still better in the late ones. 


nothing of consequence is 


location of the reverse 


the 
already 
A A A 


referred 


neglecting 


shaft been described 


as has 


have previously to the 


We 
record of one of the summer trains run 
Atlantic City, 
train, 


ning between Camden and 
that 


, 
this on 


Harbor and 


and we are informed 
July 17th, 
the Meadow tower, a distance of 16 miles, 


at the rate of 96 


Egg 


ran between 


in ten minutes, which is 


an hour 


1 
mies 
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A Modern Foundry. 
\ representative of the “American Ma 
chinist” recently had the pleasure of a 
walk through the Worthington foundry, 
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the means by which, and the direction in 


which yreat advances are to occur, so that, 
not 


was one 


We « 


the writer, the occasion 


to 


occurrence an rive 


of everyday 
few casual notes of what most par 


at Elizabethport, N. J., under the per only a 
sonal guidance of Mr Prince. the super ticularly attracted both eve and ear, but 
2 he 7 - . ' ; af > : 
intendent. The foundry, as most of our trust that thev cannot ta to be of some 
; _— . = 
readers know, IS a part of the world interest to our readers 
famed pump works of Henry R. Worth Che patterns for the foundry, the wood 
ington, the castings made here being en patterns, are o ‘ made on the 
LINK CHART No, 1, 
Schenectady Locomotive Works. 
Schenectady, N. Y., Feb. 21, 1895 
Built for St. Lawrence & Adirondack R.R. Engine No. 4437. Size of cylinder: 
18"x 24". Size of driving wheels, 67 
LEAD VALVE OPENS ( OF! REMARk 
Forward Rearward Forward Rearward Forward Rearward 
Stroke. Stroke. Stroke Stroke Stroke Stroke Cf se 5 
ve. re 1%" 1% 21 21 Ship 1 
Ry ° , , 
3 5 I I =‘ a " 
ig 1%" % ‘ 18 1s, 
a * 3 l ‘ 
i is. 1a. I if 
YS s I4 14 
4 14 ls l, 12 12 Slip 4, 
1 > " ; 
4" I uv" | ' I I 
es x" S @ s ~ 
9 ‘ . x f r 
Passenger service, four coupled wheels RR ) 
Length of main rods, g8!.” Lap 
( 5 
Link CHART No 2 
Schenectady Locomotive Works 
Schenectady, N. Y., June t, 1896. 
Built for New York, New Haven & Hartford R.R. Engine No. 4442. Size of cyl 
inders, 20" x 24 Size of driving wheels, 73 
LEAD. VALVE OPEN ( OF! REMARK 
Forward Rearward Forward Reat ward Forward Rearward 
Stroke Stroke stroke Stroke tre ke Stroke 
A e gif 1} 20 20'5 Slip 14 
.” &. >. 133 1} 20 20 
1g 1g 14 1% 1s It Ug 
é 15 15 16 16,', 
js. SS. f°, S. ié ié 14 14 , 
: v bo] > Slip 3 
2.” F, is | Ae DoF e _ | 42 11} p ik 
ws >. 2. : y we 1s" 8S. I Yes 
sk ‘ g 
F. F. 1 - f 6 


Passenger service, four coupled wheels 


Length of main rods, 94 


Travel, 6’ 


shipped to the shops in Brooklyn, N. 
he 
there 
500 men being employed there 


to worked up and distributed 


The 


of work is among the most difficult that 
the molder encounters Modern facili 
ties and improvements have been quite 


generally adopted; an elaborate and effec 


tive system of management, supervision 
and record is maintained. Mr. Prince is an 
enthusiast in his calling, with wide ex 

positive convictions as to what 


peri nce, 
is best in present practice, large ideas 


to the future of the molder’s art, and 


free and prolific also in suggestion as 


from 
The foundry is a large one, about 


7 
Ciass 


ds 


Radius of link, 60 
Lap. 1 
spot, the force employed varying trom 
thirty to fifty met The pump business, 
we all understand, is a standard one, and 
the manufacture consists largely ot the 
duplication of estab ed styles that 
it first it t be thought that little new 
wo! vould be ed for, and improve 
ment l msequent changes would be 
ew nd new patterns would be infre 
quently demanded The machine tool 
buildet espe ly. have been di posed 
to put on airs er the mviction that 
mprovements have be: their peculiar 
province, that the espe vy | e done 
to more than any othe rr the advanes 
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ment of methods and the cheapening of 
production. We do not wish to dispute 
any of that; but, after all, something of 
the same kind of progress has been going 
on simultaneously in every other busi- 
ness. We are assured that, in order to 
keep up with the times and to meet all the 
suggestions of improvement and the de- 
the 
have to be improved as persistently as any 


mands of customers, pumps in use 
other machinery or machine tools, so that 
the pattern-makers all along have been 
proportionately as busy in the pump 
works as anywhere else. 

The stock of patterns is, of course, a 
very large one, and a separate and isolated 
house is provided for their storage, with 
a complete record by division, section and 
shelf, and pattern designation and num- 
ber of the location of every pattern. Five 
men are constantly employed in the stor- 
age and conveyance of the patterns to 
the foundry depart- 


The order for any casting, or any 


and from various 
ments. 
lot of castings, has attached to it a series 
of coupons, which are successively torn 
off, dated and signed, and turned into 
the office as the different steps are ac- 
complished in the progress of the order 
The records 
thus show, and the superintendent 
can instantly see, at any time when the 
pattern was delivered to the foundry, when 
the cores were delivered, when the molder 


through the works. office 


will 


got the order, and so on. 

Many patterns are changed at different 
times and for various reasons. The rec- 
ord of these changes is kept in the draft- 
ing When the original designa- 
tion number of a pattern is once estab- 


room. 


lished, the changes on it are designated 
by successive letters of the alphabet. If 
a pattern was originally “M. K. 17932,” 
then “M. K. 17932A” would indicate the 
first change, and “M. K. 17932H” would 
indicate the eighth change which had 
been made upon it. The marks actually 
upon a pattern at any time always indi- 
what it is at that time, whether 
We saw a pattern just 
going to the foundry with the “H” change 
on it to fill some repair order. 

The power-house of the establishment 
has the modern characteristic of contain- 


cate 


changed or not. 


ing a variety of engines for various pur- 
poses, instead of the single long stroke, 
deliberate moving old-timer. In this 
establishment electricity and compressed 
air work side by side, each employed at 
what it can do best. Electricity lights the 
establishment and drives the traveling and 
other heavy cranes where the larger work 
is made. Compressed air is also carried 
all through the works for vertical direct- 
acting hoists wherever they are required, 
and also for the numerous molding ma- 
chines employed. In the power-house, 
therefore, we find, first of all, a horizontal 
independent 
Worthington condenser which takes care 
Then there is the air 

this 


high-speed engine and an 


of all the exhausts. 


and as establishment 


compressor, 
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very properly thoroughly believes in it- 
self, this is, of course, a Worthington 
compound duplex pump, which may not, 
after all, be the best air compressor in 
existence. Then there are two engines 
driving the dynamos and engines for the 
three fan blowers for the three cupolas, 
which, we are assured, are a relic of the 
Dark Ages, and their presence is a re- 
proach to any modern plant. They give 
absolutely no guarantee as to the volume 
of air delivered. It all depends upon the 
freedom of the tuyeres and air passages, 
and if these become choked, as they often 
do, the fan blower tamely accepts the situ- 
ation, while a positive pressure blower 
would insist upon its rights every time. 
Besides all these, there are one or two 
water pumps, although, rather strangely, 
water is not as much in evidence in this 
establishment as might be expected. 

Of the foundry as a whole, the dis 
tinguishing feature, as compared with the 
average foundry, is in the general use of 
the molding machine. It is here used for 
practically all the standard work of the 
concern, and up to sizes weighing more 
than half a ton each. The molding ma- 
chine is here probably to be seen at its 
best, both as to opportunity and as to 
performance. While it is at once a great 
saver in labor cost, and while it secures 
more excellent and uniform work than is 
possible with unaided hand labor, the cost 
of installation must deter any small con- 
cern from going into the system very 
deeply. 

For small work, such as, for instance, 
much of the bronze or composition cast- 
ings, hand-operated machines, designed 
and made at the works, are employed. In 
these the sand is rammed or pressed by a 
pull on a simple lever. One or two Tabor 
machines are also in use; but the chief 
machine employed is the Indianapolis 
machine, whose general features are suf- 
ficiently well known to the trade. These 
machines are employed on work of con- 
siderable size and weight, so that the 
flasks are handled by pneumatic hoists 
which come right over the flask on the 
machine, pick it up, run it off by an over 
head trolley and set it down on the floor. 
The machines are duplex, and make cope 
and nowel alternately. For each machine 
a circular pit is built, and the machine is 
sunk sufficiently to bring the top of the 
flask to a comfortable hight for the men 
One half of a flask will be set on the pat 
tern plate, the sand shoveled in and the 
pressure applied; this being equalized by 
rubber bags filled with water. Then the 
sand is struck off, the pattern is drawn 
down out of the mold by the movement of 
a lever, the same movement throwing up 
the pattern in the opposite plate. The 
flask is lifted off by the air hoist and run 
off to the floor. The other plate with the 
other half of the pattern is then brought 
around, and the operation goes on. , These 
molds, before closing, have usually a !ot 


of intricate cores set in them. Each ma- 
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chine is usually operated by three men; 
two at the machine itself, and the other at 
the hoisting and conveying; and we were 
shown double-pump cylinders of which 
the three men would turn out thirty per 
day. The machines of this class employed 
here, with the immense stock of carefully 
fitted metal patterns which are stored in 
an isolated house of their own, may have 
cost nearly $100,000, so that such a system 
is not for everyone to think of adopting. 

It is easy to understand that, for a pump 
works making the complicated castings 
required in the modern designs, the core 
department rises to unusual importance, 
and it has therefore here received unusual 
attention. The core-shop building is new, 
large and well lighted, with a steel truss 
roof and wide galleries on each side, de- 
voted mostly to the storage of finished 
The usual practice of foundries in 
making cores has been to live from hand 
to mouth, to make each day, or the day 
before, the cores as they might be re 
quired. In this establishment the cores 
are made up in large quantities, and are 
stored often for six months ahead. 

A change seems to be in progress in 
foundries, as o the material of 
cores are made. Sand is, of course, still 
the basis; but the material by which the 


cores. 


which 


sand is bound together has been the sub- 
ject of wide experiment. 
to all of the binding material, as a class, 
is that it is easily combustible matter, and 
that when exposed to the heat of the iron 


The objection 


it generates gases which it is difficult to 
get rid of, and which often cause blow- 
holes or other flaws in the castings. Other 
things being equal, the material which 
will generate the least gas may therefore 
be presumed to be the best. The most 
universally used material is wheat flour. 
Linseed and other oils have more recently 
been tried, and some parties speak favor- 
ably of the results, while others do not 
favor it. There is said to be somewhat 
less gas generated, but the cores are not 
at first so strong, and must be handled 
with great care in the earlier stages. A 
more promising material in extensive use 
here is “jelulose.” The principal advan- 
tage which it seems to possess over flour 
is that a considerable less quantity is re- 
quired. “Jelulose” seems to be com- 
posed of the gluten of the wheat without 
the starch. In core making here flour is 
used in the proportion of about 12 to 1, 
while the “jelulose’” is only required 30 
to I, a saving of 60 per cent. in the ob- 
jectionable gas-making material. A little 
experience is required in the use of the 
‘“Jelulose,” especially as to the baking of 
the 
baked, and require little more than care- 


cores. They should not in fact be 


ful, slow drying. They can be placed 
in the sun and dried sufficiently for use. 
We 


were shown some which had been stand- 


The cores are strong and durable 


ing for months and were hard and strong. 
The 


pheric changes, and collect the humidity 


cores are more subject to atmos- 
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when standing, more copiously than the 
common flour-made core. 

As many very complicated cores 
used for the intricate valve chambers 
skeletons 


are 
and 
cast-iron of 


water passages, 


curious outlines are largely employed 
These are cast in open beds in the foun- 
dry, and are stored, like everything else, 
in considerable quantities. They usually 
cannot be removed entire from the cast- 
ings, but have to be broken up, so that 


Wires, 


straight and bent, are of course also large- 


new ones are constantly required. 


ly employed, as elsewhere; but these also 
are stocked systematically, and are never 
gotten out as an emergent requirement. 
The extent to which the piece-work sys- 
tem is employed may be understood from 
the fact that even the 
core wires is done by the piece. 
the still 
Tumblers are used for work 


straightening of the 


Cleaning castings is mostly 
hand work. 
as heavy, sometimes, as half a ton, and 
and they 
The 


tumbling effect is considered more val 


for quite heavy pieces generally, 


come out in excellent condition 


uable and important in cleaning out the 
ports and intricate and inaccessible por 
tions than for the outside. 
blast for cleaning castings and pneumatic 


3oth the sand 


chipping tools have been tried here, but 
have not found favor. 

There has been, as we all know, a great 
general advance in foundry practice in the 
last quarter of a century. There are, how- 
ever, numerous and great opportunities 
in sight for still more radical- improve- 
It is not to be wondered at, but 
rather a perfectly natural thing, that those 
to-day representing or associated with the 


ments. 


most enlightened practice and who &re 


accomplishing the best*results, should sé€e 
ahead of them the widest field of oppor- 
tunity. Our practice in handling sand is 
still of the crudest. Why sheuld not the 
molding floor, or the néfghbdérhood of 
the molding machine, be always ready 
for molding? Why should not the sand 
be shaken out elsewhere and tempered 
and stored all together, and conveyed by 
chutes just where it is 
and drawn just as it is 
Why should there be such an 
enormous waste of sand, and why should 
it be necessary to continually throw it 
away’ There is reason for throwing away 
burnt-out coal, but with 
The 
sand is what we want, and only an essen 
tial 
removed, and this it should be possible 


travelers and 


wanted be 


wanted? 


the ashes from 


foundry sand the case is reversed. 
element of it has been destroyed or 


to replace, and so restore the sand to its 


original condition, instead of throwing 


away the whole. It is not at all impos 


sible that our cupola practice is alto 
gether wrong. The first cupola was ver- 
tical, and every succeeding cupola has 


It can scarcely be 


r form ha 


therefore been vertical. 


said than any othe ever been 


fairly tried. The flames from the cupola 


top show plainly enough that something 


is radically wrong in our melting meth 
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ods. Heat costs money, and yet we allow 


it to 
suggestions of an hour, which it is per- 


escape us. These are only simple 


haps neither necessary nor profitable to 


follow further here 
A A A 
A New Tap and Die. 
The cuts shown serve to illustrate a 


system of tap and die manufacture differ- 
ing somewhat from the common practice. 


The essential idea embodied will be 
understood upon reference to Fig. 1, 
which shows a tap made for parallel 


through holes. The shank may, of course, 
be of any length necessary for the special 
line of work upon which it may be em- 
ployed. The thread of the tap is first cut 
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that the first thread of 
each step does the most of the cutting 


It is claimed for the tap that it cuts the 


arrangement 1s 


1 
} 


ire accurately than 


pitch of the thread m 


the tap with the long straight 


taper to the tops of the threads, that it re- 


common 


he tap, that the 


and that it 


1 
Ss power to drive 


quires le 
its size better, 


The 


backward clearance, as usual 


tap maintains 
with 


wears slowly threads are cut 


a propt r 


The first cutting tooth removes the metal 


for the full width of the thread and does 
the heaviest cutting I subsequent 
cut removes less and less, leaving only 
light work for the finishing Che flat or 


parallel tops to the threads are thought to 


offer less resistance to the feed of the tap 
han is enced with 


longitudinally t exper 
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BOLT DIE PIPE DIE 


practically parallel, or so.that the bottoms 
diameter 
tops the 

flatted off 
In the 


are of the same 
The 


successively 


of the threads 


the entire length. of 


lor 


threads are then 


into a number of parallel steps 


tap as shown there are four such steps, 


the first step being 7 threads, and each 


of the others 6 threads The re ult of this 


THREAD TAP. 

the taper or we dging tops of the common 

taps. 
The 


worked out as a 


has been 


the 


die, shown in Fig. 2, 
companion to 


ide 


same, and the 


tap, 


and embodies the same The essen- 


tial features the inner 


diameter of the die has been increased by 


are 
a number of parallel steps forming flat 
top cutting teeth which remove the metal 
in the same manner as the tap 

The taps and dies described have been 
and 
The 


writer has examined a bar of machinery 


used in a number of establishments 


have received high endorsement 


steel nearly 12 inches long which had been 


tapped lengthwise ¥Yy-inch = standard 
thread, and into and through this was 
screwed a rod cut with one of the dies, 
showing a good fit and almost absolute 
identity of pitch. A chip shown from one 
of these dies is as cleanly cut as ever seen 
from a lathe tool, a perfect helix 7 or 
8 inches long nch pitch, and about % 
inch external diameter. The chips cut 
by the tap, although broken ap, also show 
clean, heavy cutting. They give the im 
pression of having been actually cut, and 
not rubbed or pushed off 

Fig. 3 shows a pipe di \s is well 
known, tl oO eis 1 « to cut a 
tape thre the botte ne of the 
teeth in the die cannot be made parallel, 
but it ha nd that the same form 
ot teet P| 1 to t ( wonder- 
fully increased its cutting power, and 
the shape of the teeth when fiished ts 
found pe itly favorab or insuring 
tight joint Referring to Fig. 4, it will 
be seen t t when t taper threads have 
entered nearly to their limit, the sharp 
top of each female thread first comes in 





760-82 


contact with the flat bottom of an uncom- 
pleted male thread, and as the threads are 
forced home the sharp tops of the threads 
bite into the bottoms of the flat grooves 


and form a perfect metal contact, ensur- 


It has been found that 


ing a tight joint 
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The taps and dies as described are made 
by Charles Elterich, Worth street, New 
York. 


by these tools are not all attributable to 


It may be that the results achieved 
the features to which we have called at 


tertion. The experience gained in years 
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Fig. 4 


PIPE END 


these dies cut steel pipe with great ease, 
while with the common dies it is a diffi 


cult thing to do 
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SECTION OF RADIAL DRILLER 


ANID 


COUPLING. 


devoted to this line of manufacture should 
count in every detail and produce the best 


possible combination of desirable features 
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Radial Driller. 

The accompanying illustrations are of 
a new radial driller possessing some feat- 
ures of interest. As will be seen, the arm is 
fitted to flat 
the latter being in two parts, which are 
fitted 
which it will be seen that the weight of 


! 


surfaces upon che column, 


together as shown in Fig. 2, by 
the column is carried upon balls, and also 
that there is a new method of clamping 
the upper column to the loWer or “stump.” 
Te effect this clamping that portion of the 
column which enters the stump is slotted 
open as indicated, and a toggle joint is 
s. arranged as to expand the column and 
thus clamp it within the stump. The ar- 
the 


understood 


toggle joint will be 


the 


rangement of 


readily from sectional 
view, Fig. 2. It is operated by the lever 
the the the 


photograph, which lever is attached to a 


seen at side of column in 
shaft having an eccentric formed upon it. 
\ll the internal mechanism is, of course, 
so arranged that the vertical driving shaft 
can pass through it in the center of the 


' 
co.umn 
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The arm is moved vertically upon the’ thrown in without stopping the lathe, o1 ave the nut throw: Li the 
column by power, a stationary screw be without any precautions when cutting § s 2%, 3 et the th 
ing employed for this purpose, and the 10, 15, 20 or 25 threads, and so on. So it ust be three i oon 
nut is rotated in either direction by gears the lead screw is } to the inch, the nu vriter once lad a t ot ¢ t iro. 
driven from the central vertical shaft and may be thrown in indiscriminately whet rews t 
thrown in or out of engagement by the cutting 4, 8, 12, 16, 20 or 24 threads, « rout fou ul 
short horizontal lever ttached to the any higher multiple of 4 ey wel to ¢ by t vay | 
arm near the column For the Cast wl I genera ly ( lf ‘ pit \“\ il I thy oO 
The back gears are applied directly to cutting any whole number of threads t \ ow ft { ove 
the spindle, and by means of the double the inch, assuming that the lead sere 
end clutch seen between th two lhe vel also has a whole number of thre is to t 
gears the spindle can be starts stopper neh, whi sually the case, t \ \ 
or reversed without ter thi tiol vy to di ter once ( ¢ 
ot the rest of the ( e bac the lead screw nd ett 
gear need never be diseng D ! S they ready Or WOT s 
ir dlers nen nt om tii le rut a st throw out the 
0 yea} ind thie S ‘ eve ect ong an it h, or n 
these cl nees ber ot in hes It t nay b 1 
Three cl nea oO eed e < n bv cone then close the nut re in before t ] ( ( 
gears and sliding key. tl ey being ; allowed to tur Phat re \ Vel 
moved or locked in position by the smal the whole case; the lathe may be stopped 1 not ay \\ 
lever shown at the left ol the he id invwhere with the tool at thre end ot thre ‘ t it it Ww 
The table on the swinging arm is added cut or halfway or anywhere els 
to facilitate the lighter worl ometimes the spindle is stopped before tl nut is unclosed © rest w ! or ‘ 
desirable to be done upon such ° machine thrown out, and not turned at all unt te re 1 the t 
It is moved vertically by rack and pinio the nut is thrown in again, the rest may 
ind can be swung around the column out be moved either to the right or to the vatching t bie threac n the w 
of the way when not in uss left any number of exact inches, and the thy thre 
Phe machine is designed to drill to the nut may then be closed again, and_ the 1 trouble in throwing in the too 
center of a 66-inch circle It is made by tool is bound to come right If the lead right « ry til \ll that was cor le 
William E. Gang & Co., Cincinnati, Ohio screw has an even number of threads t ibly more thar ore of veat 9 
A A A the inch, and if the number of threads to that the use of the backing belt for screw 
» M be cut is also an even number, then the cutting 1 is a general practice, rathet 
Letters from Practical en. rest may be moved any number of hal behind the ti though, of course, it 


Throwing Out the Nut and Catch- inches, and when the nut is closed the pays to use it for such short and small 
ing the Thread on the Engine tool will follow the thread all right All screws as make the aacking operation 


Lathe. the above applies as well for left-hand quicker than opening the nut and run 
; screws as for right-hand screws ning back by hand 
Editor American Machinist: When it comes to measuring off th 
Will you or Mr. Tecumseh Swift kindly jones jt will depend upon circumstances 4 4 4 


1 i , ‘ 
rong screws, tO shout what arrangement is best to bx The Record Pumping Engine. 


tell me how, in cutting 


run the carriage back to the beginning employed. A rule or a steel scale may Editor American Machinist 

and strike the thread again when the lead 7 laid dee on the tathe shears 00 that In the “Questionsand Answers” column 
screw is not the same pitch as the screw one of the inch marks will just come to of the “American Machinist,” Septembet 
which is being cut? I have no doubt it the end of the rest, and then the rest may 16th, you give the duty of the Milwauke« 
can be done, but I can't do it at present, }. moved back until the end of the rest Pumping Engine as 143.306,000 foot 
and I want to learn how. C. J. D. comes opposite another of the inch marks pounds per 100 pounds of coal By re 


1 


It certainly can be done, and is now’ and then the nut may be thrown in. The  ferring to the Report of the Duty Test oi 


done so generally that the not doing it rule should. of course, be secured by a this engine (Trans. A. S. M. E.) vou w 


provokes remark, and it is not to be won weight or clamp. so that it will not slide find that this duty is based on dry coal 
dered at that Mr. Tecumseh Swiit spoke Some lathes have the apron gearing so I enclose copy of duty test of the tripl 
of it when he saw it. How to do it has” arranged that each revolution of the expansion pumping engine at the low-set 
been shown up very thoroughly in earler  J;andle moves the rest along exactly an vice pumping station of the Brookline 
volumes of the “American Machinist.” jnch. In such a case. when the lathe is Mass., Water Worl rl engine gave 
but not much has been said about it for stopped, it is only necessary to notice the a duty of 140,113,000 foot-pounds per to 
a few years past, as it has not seemed to position of the handle or crank when thx p vet ) As thet vas 2.77 pe 
be necessary; but it may be proper for us nut is opened, turn the crank to the same cent. moisture in the coal the duty of th 
now to tell it again for the generation ot position every time and then close the engine on. the ! basis as tl \l 
readers represented by our esteemed cor nut. When cutting a lot of screws of the waukee engine, \ i00 pounds d 
respondent whose note appears above same length and with the thread ending at would be over 144,000,000, cor uent 
As our correspondent already unde1 the same place it will not be necessary the Brookline en holds tl | 
stands that if the thread to be cut is the to measure the distance every tim I RICHARD J. FLINN 
same pitch as the lead screw of the lathe the spindle 1s stopped every time at the West Roxbury Mas 
the nut can be thrown in on any thread of | same position, when the distance is once a a a 


the screw without stopping the lathe, and) measured, it may be marked by chalk 


the tool will always come right, that fact or otherwise. and the measuring may be “The Draftsman and the Shop.” 
will give us a very good starting point dispensed with after that Editor American Machinist 

We can say next, that if the thread to be Fractional threads will. of course, not [ | read with great ple 1 

cut is any multiple of the thread of the catch right on the exact inch. If the frac derable at ent the letter o 

lead screw, then also the nut may bi tion is 1%, as 414 or 1114 to the inch, ther correspondent raftsman,” in the 
thrown in anywhere. Thus if the lead the rest must be moved two inches at a ssu th \mer n Machinist,” ar 


screw Is 5 to the inch, then the nut can bi time. or anv even number of inches, to — tl I] wi ot 
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the exhaustive in which he_ has 
handled his subject. Yet in enumerat- 
ing the qualifications necessary to a suc- 
cessful draftsman, a grave omission has 
been made, namely, that he be a first-class 
amateur photographer—this will greatly 
assist in raising him in the estimation of 


way 


his bookkeeper and office boy. 
ANOTHER DRAFTSMAN. 


a A A 
Arithmetic in the Shop. 


Editor American Machinist: 

As you seem to be quite disposed to 
help a fellow along when you can, and as 
you have already helped me considerably 
ona good many points, I have been think- 
ing that you might perhaps help me a 
little more, and some other of your read- 
ers at the same time. I have been work- 
ing in a steam engine and general ma- 
chine shop for two or three years, and I 
have caught on to a great many things 
connected with the trade. I find that 
there is considerable more to it than just 
running a lathe or a planer and seeing a 
few chips made every day. I have some 
hopes of getting along, and of being 
somebody and doing something. I find 
that in planning and managing things 
there is a great deal of figuring to be 
done, and that is a thing that I need to 
polish up in. Could you give me a few 
hints about the best way to to be 
expert at arithmetic—not the arithmetic 
of bankers and life-insurance sharps, but 
the arithmetic that would be handy for 
a fellow running the common tools of the 
shop, with a hope of some day getting to 
undertaking 


get 


be a foreman, or maybe 
something on his own hook? If you could 
do something for me in this line, I would 
be very apt to appreciate it, and try to 
G, 2. &, 


what we 


benefit by it. 
Certainly we 
can to help our friend along. 
arithmetic as one of the most necessary 
tools of a fully equipped and up-to-date 
But we do not furnish tools, 


will try to do 
We regard 


machinist. 
ind we do not propose to inthis case. As 
the two-foot rule is to be got at the hard- 
ware store, so the best place for getting 
an arithmetical equipment is in the com 
mon school. We do not think that the 
boy that is brought to the shop to learn 
the trade because he will not learn any- 
thing in school is the most promising 
material out of which to make a good ma- 
chinist. That is not always 
fatal, however, because it often happens 
to be the fact that at school the boy’s in- 


objection 


terest has not been properly awakened, 
taken hold of 
into 


ind he has simply not 


while as soon as he gets 


things, 
entire attitude changes 


a chance to actually do 


the shop his 
When he 
things, a healthy minded fellow wants to 
lo as much and to do it as well as any- 
body else, or a little better. When a fel- 
low of this kind gets under proper head- 
way in the shop, he begins to find out that 


gets 


he has missed it in not being more dili- 
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gent at school. The loss, when a fellow 
gets to that point, is, as far as shop arith- 
metic is concerned, not as serious as it 
looks, and it is easily cured. There are, 
after all, not many that get into the shop 
who have not acquired some knowledge 
of the four principal operations of the 
arithmetic—addition, subtraction, multi- 
plication and division. Well, when they 
have those they have really all the essen- 
tial tools required in arithmetical opera- 
tions. In the shop we put metal together 
by casting or forging, or sometimes by 
bolting or riveting, and we take off por- 
tions of metal in chips, or have other 
means of separation, and these operations 
cover practically all the operations of the 
trade. So in arithmetic our work con 
sists of putting together or taking apart; 
addition the retail 
operations, while in multiplication 


and subtraction are 
and 
division we do them by wholesale. 
While we say, very properly, that we 
do not 
have something to say about how to use 


furnish machinist tools, we do 
the tools so as to produce the best results, 
or to do the best work, and there is no 
reason why we should not tell; or, rather, 
there is reason why we should tell, about 
the use of the tools of arithmetic as well 
as of other tools. We have always this 
duty in mind, and when computations 
occur, as they do frequently in articles 
which appear in our columns, we pur- 
posely make the arithmetical operations 
as clear as possible, and if they are not 
thoroughly intelligible to our readers, we 
are always glad to have our attention 
called to it. 

There really at present seems to be but 
one item of advice that it is worth while 
to offer our correspondent, and that is, to 
The 


said 


give his arithmetic a fair chance. 
one thing above all others to be 
about the use of any of our tools is, that 
we must use them frequently, constantly 
and for a long time, and get quite used 
to the handling of them, before we can 
expect them to be of much service to us, 
or before we can do expert work 
with them either in quantity or in quality. 
A man may have the best lot of calipers 


very 


that ever were made, and yet he must use 
them every day for years before a master 
mechanic will trust him to make a press 
fit, for instance, with them. Lots of mis 
takes and failures are scattered all along 
the path of experience, and the experi 
ence ultimately gained would not be worth 
much without them. The hatful of eyes 
which the oculist must spoil before he 
f not represent 
They are typical of 


becomes an expert does 
labor thrown away. 
the cost of skill every where. 

The general truths regarding the use 
of tools are as applicable to arithmetic as 
anywhere. There is no use of tools where- 
in practice is more necessary. Many who 
lament that they are not arithmetical ex- 


perts are simply spoiling for proper and 
f A green bank clerk 


shoot up a 


sufficient use of it 


may lament that he cannot 
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column of figures like the bookkeeper; 
but work instead of lamentation, is what 
he needs. Our correspondent is all right, 
and we wish him all success. If he en- 
counters any specific and insurmountable 
difficulties in his mechanical computa- 
tions, we hope that he will communicate 
with us at once, and we will try to help 
him out; but we cannot, in the ordinary 
sense, undertake to teach arithmeti¢é or 
other branches of learning that are al- 
ready better taught by the text-books and 
teachers; particularly when, as is usually 
the case, what is needed is simply per- 
sistent practice, rather than instruction— 


same as with a file. 


AaAaA 
The Place of Our Destination— XII. 


COPYING MACHINE DESIGNS—SOME LATHE 
FEATURES—MACHINE TOOL IMPROVE- 
MENTS SHOWN AT STOCKHOLM- 
HAND WHEELS—GOOD AND 
BAD AMERICAN TOOLS. 


Machinist: 
mechanics 


Editor American 

We American 
lot. All the while wondering why Eu- 
ropean mechanics do not do things as 
we do, and then when they do, we make 
«a great row about their stealing our in- 
ventions and copying our designs. Mr. 
Hallstrom, of the Kopings Machine 
Works, who has one of the best machine 
exhibits in the Stockholm exhibi- 
tion, looks at the matter in this way: 
Everybody has to do a great many things 
as other people have done them before. 
When a thing is done in a good way, he 
does not see why he should study out 
some other way to do it differently; at 
least it was Mr. Hallstrom 
else who put it this way, and his ma- 
things been 


are a queer 


tool 


or someone 


have 
whether 


where 
other 


show 
made right by 
American or European, he does it that 
way too, and when he thinks he can do 
that. Take, for in- 
sixteen-inch lathe. It 
very familiar look, but the 
does not rest on the VV’s; they have been 
cut the headstock the 
flat, and is adjustable sideways by headless 


chines 
people, 


better he has done 


his has a 


stance, 
headstock 


away so rests on 


set screws. If setting the headstock on 
the VV immovably is correct, why not 
cast it on and be done with it?. Because 
it is hard to make it true and keep it so; 
which is argument enough to convince 
Mr. Hallstrom and myself that the plan 
he has selected is right. He has not as 
yet, but proposes to introduce in the head- 
stock the same changeable speed used in 
turret-head machines. 

A little kink which I had not seen be- 
fore is countersinking the  tool-post 
wrench on each side to give additional 
guide in catching it on the screw. The 
slide rest has permanent shields to keep 
chips and dirt off the screw. Of course, 
we have all seen these, but usually it has 
himself.” 
is on top, 


been where one has “done it 


His tail stock binding handle 


and 


the spindle binder goes down 
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through it. All handles are of horn or 
hard ruber, and turn free on the crank 
spindle; just a little better than our forged 
handles, and a great improvement is in 
When the 


gear is thrown in, which is done by an 


the back gear arrangement. 


eccentric shaft, as usual, the handle comes 
to a fixed position and a spring pin enters 
1 hole and keeps it there. 

[If there is any one thing more trivial 
about than the little 
cross slides it is the ridiculous little pin 


our lathes narrow 
shaft box 


the 


concealed within the eccentric 
throw It 
right position but once, and 


to limit its never stops 
gear in the 
never holds it there. 

He uses an adjustable index on the 
cross-feed screw for screw cutting, which 
is really better than our usual screw stop 
He shows two sizes of side planers such 


George Richards 


as he builds for Mr g 
and they make the gib for the two sides 


fmmerica Machinist 


HAND WHEEL RIM 
of a square guide in one piece, which 


is much better as it is more 
and the tool block of the machine, as well 


all their 


expensive, 


planing machines, is so de 


is ol 


signed that when the pressure comes on, 


it puts no strain on the pin, but wedges in 


and hooks under—in fact, it’s a mechani 


‘al iob 

A turret he id mac n somewhat lik 
the Bullard machine, has a three-tool tu 
ret on the cross slide, besides the 
turret, which has Richart rotating de 


vice that works this way: As 


which binds it 1s pus 


leases it, then, pushing back further, 


lows a catch to engage so that as tl 
handle is drawn forward, it rotates tl 
turret to the next tool, and still furthe 


pull binds it fast 
The turret is fed up by either a lever 


nee d to do 


ther, and the turret is arr 

iper work wh | I | N not seen b 
re 

\ large boring chit f the Bement 
type is nicely arranged for threat 
oles, and it is done in this way: A split 
taper le e is fitted to the boring bar 
nd around this sleeve are fitted bushes 
with different pitch threads cut on tl 
uitside. Either of these can be set any 
where on tne b ida 8) e o 1 nut 
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has a cute device to withdraw it to run 
back and to set the cut. 
The use for this device will become 


more apparent when one understands that 
a milling machine also, 
the table, 


square and arranged to be fixed in two 


the machine is 


and has upon table a second 


with 
this 


positions exactly at right angles 


each other. Knowing the value of 


feature by several years’ experience with 


our transversing machine, which enables 
us to cut at right angles without moving 


the piece, I can readily believe that such 


i machine as Mr. Hallstrom shows must 


bs kept 


| where in 


} 


constantly employed 
machine is a 


idle 


machine, 


when the or 


inany shops, 


ing machine only it would lie quite 

good part ol the 
too, 1s arranged with index scales to set 
When one becomes accus 


work 


ind tap holes without 


off distances 


tomed to a machine that can face off 
and bore or drill 


noving the piece or having to lay out the 


holes he begins to appreciate a machin 
of this character. Unlike the ordinary 


boring machine of aracter the Kop 


machine has automatic feeds in all 


ing’s 
lirections. 


There are various 


the upright, with a neater rig to change 
back gear than used in the Barns 0 
sible, and ; lial on the Richards desigt 
nd in discussing the machine Mr. Ha 
strom proposed e following prove 
ent One defect in all radial d n 
chines is the springing of the post, a 
owing the n to go up and cock the 
It Mr. H tr S proposit s to 
hrink 1 strut to put the post greater! 
ension on the d table side than it will 
cve ré V< \ I I Ch 
ooks | sible the t. but n 


something absolutely 


inyielding the thing will not work. The 
vhole tl g spring 1 

] + + , 
rang O ! \ POV l 9 spring 


trom one pound lo id to two pounds it 


i 
go a certain distance and from IoI pound 
1¢ t y the s lo do 
¥ 1 the strut must be o nethir 
5 t t ( g the 
\\ é ) 
é ! thing « Che post 
this case | 1 hine wor yn it 
] Q ] e] u le one ] 
ggzed to between 
the ; ‘ ai one i ‘b to dre 
he yut wit f t the Kop 
We ks t ( t el S own thie 
sketch Fig. 1, f ¢ only th 1] 
part, p ting tl 1 le the e as th 
rms. 7 good pl hued Se 
( ry t yw the correct method to 
ot ta ‘So we 1 when the erect 
+} ] here 1 ttle filing 
to do to n shed 1 I t 
l hand wheel true by the sid nd 
Wil ] t] t end rf the i > 
1 put o idrel, turn both side 
imntil the up Set calipe t 
thicknes turn the outside down until 
, , 9 ver ti ' 


outside to in, then when the rim is round- 


ed up there is very little filing to do 


To a great many of the readers of the 


t 
“American \ 


h story to t over, but 


ichinist” this will seem a 


foolis when one 


notes the num finished hand wheels 


he finds with an '4-inch rib between the 


arms and remembers that there are hun 


dreds of youn 
Machinist,” the explanation is justifiable. 

The Koping cutter, reamer and_ tool 
grinder, of which you gave cuts and de- 


scription is, I believe, as much in ad- 


vance f our practice as anything we 
Lave h 1o ny reign practice ind 
yet ts rit ire ntirely re ed Sa 
general th ur country Che nature 
‘ tl thing to itt s to per 
t pe by te np t< t utter 5 
hardened, at Ss eX vy what we do with 
straight cutt would never think 
using tl y other way, but itters 
to | tened al | l p 

en 1 by fe | yt ic 1 hav Known 
this gri g cutt by template to be 
é \ fits ob ed that 
ould L¢ d ( © he \\ but i¢ 
regular Am om cutter grinder 


\ icted tl pie 
l te | | \n ) thier 

the « ibits from the Koping we is a 
t a hus on the ¢ neral 
| t] 5 x SD | pe T 1M 
wit fications that t the 
t co t of the 11 have 
| the w ng parts 

equ thie est i the finish is only if 

b h wo 


his experience He « ered « two ( 
dvertised American builders one each of 
the t bot were ] V« | ed 
rutsicde nd one is equally we cle 
ts wo ts, while the o is 
rottet! Ss 1 \ thie mn 
built t mentions ; 
‘ if 
the b | | 
¢ | t I vel ‘ tiie 
‘ | \ ¢ e to 
t t ( with 
hect ; th 
] 1 t 1 the 
é now 
{ ; 
tot bit 
‘ ! cs \fy 
Ty tr | d easy 
¢ vO te etal t ft ‘ We ] ‘ been 
dus t to talk to but our 
| ( 1 a fellow early 
1 Lot Long 
. ' eat 
OHN Kk. SWEE' 
a _— . 
| ter 
bbl the Water 
B Well I be 
1 | ed tl B ele 
' | 
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Switching Back. 
easy to get in a 
bad 


them have gates, and they 


bad 
none of 
off at 


look 


It 1S SO Way. 


There are so many ways; 


slant 


casy angles, so that if one doesn't 


out he is traveling full speed for the bad 


instead of the good before he knows it. 


Shops get in bad ways, and especially so 


ee 
times 
} 


right 


when the better 


bad 


in bad times: but 


are at hand the ways do not 


themselves 


This may be more or less a_ funeral 


sermon, or an attempt to enforce a lesson 
alter the fact, a kind ot discourse we sel 
indulge in, for the reason that it 
If the bad times are 


dom 


does so little good 


dead or dying, we have only to drop them 
and all their evil associations with them. 
we lose 


We 


vet an idea that it is of no use to hurry 


Che curse of slack times is that 


headway and momentum all around 


any more, so we take it easy. The em 
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ployer thinks that it will be waste of 
labor to look for orders in such times, so 
that he 
wants to keep his best hands along so 


that he 


doesn’t push at that end. He 


business 
The 


men see little or nothing ahead and don't 


will have them when 


picks up, so he doesn’t push them. 


want to work themselves out of a job, 
so they don’t push things at their end, 
and so it goes. This is surely a bad way, 
out of as 
better 
bracing up 


and it is a way to get soon as 


possible, and perhaps no tims 


ever existed for a general 
than just the present. 


We not 


booming, and have little faith in the re 


are adepts at perfunctory 


sults produced by such means. We can 


not, however, shut our eyes to the 


signs 


of the times. To-day there is much bust 


ness being done, even in- machinery 


lines, and there is going to be mucn 


more. What business is being done the 


getting and the hustlers are 


hustlers are 


doing. The continually prosperous busi 


ness is not vigorous in spots, but has 


life and health all through it. Some have 
an idea that hustle works like a see-saw. 
When work is slack in the shop the of 
fice force and the men on the road must 
hustle, and when business is brisk the 
shop force must hustle while the drum 
and 


rest. That is see-saw, 


not 


mers take a 


see-saw is business. <A teetering 
business so easily becomes a tottering 
business, and we have known concerns 
to tumble over after the fashion here sug 
gested. 

If the slack had their de- 


moralizing effects upon us it will be well 


times have 
to shake them off as soon as_ possible. 
Now is the time to put on a little more 
pressure, to increase our speed, and to 
see that a speed as nearly uniform as 
possible is maintained. 


a a 
The Automatic Mechanic. 


The power of automatic machinery is 
spread over all the earth, and the pro- 
ducts of it also are everywhere. No man 


can say how great and beneficent has 


been, and still is, its mission. The sing- 
ing of praises might, however, cease for 
a while, and a more needed word might 
for the automatic mechanic. It 
the 


automatic 


be said 
man as in the 
the 
supreme 


may appear that in 
the 


excellence 


action is 
the 


machine 
crowning and 
agency of achievement. 
Men, like machines, are some of them 
self-acting, while most of them are not, 
It is as great 
he differ 
the 
One is drawn entirely by an 


and the difference is great 
as, and strikingly similar to, t 


ence between the locomotive and 
freight car 
external force, the other is not only self 
propelled, but draws a long train after it. 
The mode in which the driving force is 
developed and applied to the individual 
has as wide a range 

We 


h 


movements of man 


1 


as in the machines which he builds 


may go right into the shop and note the 
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phenomena. Any man that works in the 


shops is very sure to learn the use of the 


two-foot rule, square, calipers, suriace 


and such things to a certain ex 


Rdee 


tent, because if he does not he will lose 
his job, and he is under the necessity of 
earning his living. The driving force in 
the development of his skill up to this 
point may be said to be chiefly outside 
of himseli. Circumstances and the shop 
foreman develop a necessary amount of 
skill in the use of tools, and their power 
stops there. When it comes to the higher 
operations and qualifications the driving 


The 


more automatic 


directly from without. 


is not so 


higher the man gets the 


or self-acting he must necessarily be- 


come, and, conversely, the automatic 
and seli-impclling principle always drives 
upward and never downward. The ap 
chiefly drive 


into habits of forethought, 


prentice and the man must 


himself thor 
oughness and general reliability if he is 
ever to develop them. He must drive 
himself into the exercise and growth of 
the exalted and exceptional skill which 
or he 


the expert must possess, must re- 


main the mere operative. No foreman 
and no proprietor will set an apprentice 
or a common man of the shop to the 
task of computing the strength of struc- 
tures, the sizes of pulleys or gears for 
different speeds, to the sketching of ma 
the 
useful devices, although they will readily 


chinery or invention of novel and 
avail themselves of the ability to do such 
things if they find it ready to their hands. 
Opportunity is never opportunity to the 
unprepared. 
In another column we have an in- 
quiry from a young man on the general 
use of arithmetic in the shop. There 
will be no trouble about his arithmetic 
if he is possessed of the true automatic 
and we confident that 


If he trusts to some external 


attachment, are 
he has it. 
force to drive or drag him all the way he 


will never get there. 
A A A 


the French 


Navy for the preservation of boilers not 


The practice adopted by 


in use is different from that generally in 
vogue, and it is worth at least making a 
note of. They seem to take the bull by 
the the 
boiler, they fill it completely full of fresh 


horns. Instead of emptying 
water, and then add to the water a certain 
soda. The 


solution used is not so strong for boilers 


amount of milk of lime or 


with small tubes; it is intended to be just 


sufficient to neutralize any acidity of the 


water. Particular attention is given to 


the outsides of the tubes, if they are not 


to be used for a long time. They ar« 


painted with red lead or coal tar as far as 
they are accessible, and for the rest a 
protective coating is obtained by burning 
tar, the smoke of which will form a coat 
Besides this, 


ing is closed and kept air-tight, after some 


ing of soot the boiler cas 


quicklime has been placed inside 
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The Engine Room of the Kaiser 
Wilhelm der Grosse. 

By the courtesy of the Blake Manu- 
facturing Company a representative of 
the “American Machinist” 
party who, on the day before starting 


was one of a 
upon her return voyage, were permitted 
to visit the engine room of the Kaiser 
Wilhelm der Grosse, the latest, largest, 
swiftest and most costly of the ocean 
racers. The party was personally con- 
ducted by Mr. F. M. Wheeler, who has 
a special “pull’’ with the North German 
Lloyd Company, from the fact that the 
Wheeler indeperdent air pumps, made 
by the Blake Company, are installed upon 
this ship, and have contributed’ their 
share to her success. The ship also car- 
ries auxiliary feed, fire, bilge and water 
service pumps—eleven in all—made by 
the same company. 

Our visit was timed to occur at the 
noon hour, when the crew were at din- 
and other visitors 
aboard; so that, for the short time that 
could be allowed, the most absolute free- 
dom of access to every part of the engine 
The 


entered from the main 


ner, when no were 


room and stoke hold was allowed. 
engine rooms are 
deck, which brings the tops of the cylin- 
ders, the high-pressure cylinders forward 
and nearest the boilers, to about the hight 
Besides the first 
platform there are two others surround 


of a man’s shoulder. 


ing the engines, and three successive 
ladders are descended to reach the level 
of the crank shafts. Here there is ample 
room to walk around. The engine rooms 
are quite light in the daytime without 
artificial lighting, although this is alwavs 
the 


have big counterbalances 


ready. Here we can see enormous 


cranks, which 
on them; the connecting rods, eccentric 
rods and all that, and look up at the vast 
structure of ironwork towering above. 
The main engines leave only a passage- 
way between each and the central bulk 
head, the air pumps and the great con 
denser for each engine being placed at 
the Each 
bearing is s the 


outboard side entire thrust 


hown in engine room 
proper, and opposite each are the centrif 
driven by their 


ugal circulating pumps, 


own engines. A row of pumps for vari- 
ous uses stands along the forward end of 
the engine room and ahead of the engine 
frame. Passage from one engine to the 
other is had through a small doorway in 
the longitudinal bulkhead; a sliding door 
here, operated from either deck, may be 
instantly closed 

Descending by four or five steps, pass 


ing through a doorway in the cross bulk 
head and along a slightly inclined and 
narrow passage between the boilers, we 
find ourselves in the after stoke hold 


Here the boiler furnaces face each other 


all across the ship, with sufficient room 


between for the stokers to work. The 
coal is taken from the bunkers at each 
side. Passing forward again between the 


and through another bulkhead, 


boilers 
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we come to the next stoke hold, and so 
on. There was, at the time of our visit, 
no suggestion of heat or the consequent 
discomfort and actual suffering endured 
by the stokers, as all 
and the boilers were cold. 


the fires were out 


The total working force of the ship is 
459 There are 90 
coal 17 engineers. 
The stokers and coal passers work four 


persons. stokers, 75 


passers, 18 oilers and 
hours and rest eight, alternately. 

It may be well for us to add a few to 
the figures previously given concerning 
this wonderful ship. The diameters of the 
cylinders of the four-cylinder, triple-ex 
are: High-pressure, 52 


pansion engines 


inches; intermediate, 8934 inches; two 


low-pressure, 9614 inches. The maximum 
horse-power made on the voyage over 
was 28,430, 186 
pounds boiler pressure. 

The actuating cylinders of the air pumps 


at 77 revolutions and 


are 18 inches diameter and 24 inches 
stroke; the single-acting air cylinders 
are 44 inches diameter, with the same 
stroke. They may be run at any speed 


necessary up to 75 double strokes per 


minute. In economy and efficiency these 
pumps are said to have a record of I-10 
of 1 per cent. of the I. H. P. of the main 
The the 
ship have 11,060 tubes, comprising a total 


engines two condensers on 
length of thirty-five miles. 

and completeness of the 
Nothing 


Of the beauty 
ship it is not for us to speak. 
about the ship in any way suggests any 
slighting of any part for the sake of the 
concomitant of 
The first 

the best 
staterooms being amid 


engines. Every known 
luxurious travel is provided 
class cabins have, of course, 
of the ship, the 
ship and also mostly on the main deck 
silge keels steady the hull, so that there 
is less rolling than is generally encoun 
tered, in this respect the human passen 
treated 


as has been for some time ac 


gers being with as much con 


sideration 
corded to cattle on their special steamers 


4 aA A 


Erratum. 


An slipped into the 


article on 


annoying error 


Foreign Practice in Engine 


Proportions, which appeared in our issue 


for September 23d. In 


two cases pres 
sures in kilos per square centimeter wert 
made to read in kilos per square inch 


Our readers would naturally use the trans 
lations given into pounds per square inch, 
which were given correctly; but the ex- 
pressions printed may have led some to 
doubt of the data, and on 
that 


the reliability 


account we make the correction 


A A A 


At his recent visit to the works of the 
General Electric Company, at Schenec- 


tady, N. Y., Lord said: “I 


enjoying myself very much and learning 


Kelvin am 


enormously. There are no shops in the 
world like these; they are among the great 


wonders of America.” 


Questions and Answers. 


Name and address of writer must accompany 
every question. uestions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(147) W. S., Mic asks: 
Can you tell me of some way of cleaning 
the windows of a machine shop, which 
have not been cleaned for some years, and 
are covered with iron rust? I have tried 
several ways, but it takes too long. Per- 
haps you or some of your readers can 
help me out. A.—If you will look in our 
issue of April 11, 1889, you will find the 
method adopted by the Fitchburg Ma- 
chine Company described, and which we 
believe was invented by the superinten 
dent, Mr. Gammell, for this job. It con 
sists of using simply a solution of oxalic 
acid, instead of clear water, and is very 
efficient for the purpose 


dletown, Conn., 


148) M. J. W., Leadville, Col., asks: 

re there any standard tables or rules for 
determining the sizes of all standard gas- 
pipe fittings, including those up to 12x 
12x8 inches; that is, standards for the 
various dimensions, such as length over all 
and distance from centerof one pipe toend 
of thread on another? A.—We referred 
this question to Mr. Carleton W. Nason, 
of the Nason Manufacturing Company, 
who has in his business, and also as chair- 
man of a committee of the A. S. M. E. 
appointed for that purpose, given much 
attention to the question of the standard- 


ization of pipe fittings, flanges, etc. He 
replies as follows: “I regret to say that 
there is no standard of dimensions tor 


lengths of fittings of any size, whether it 
be 12-inch, 8-inch or less. No two manu 
facturers use the same scale, and so much 
has already been spent in patterns that I 
doubt very much if alterations will ever 
be made which will make anything like 


agreement between the different manu- 
facturers. It is unfortunate that this is 
the case, especially with fittings of the 


for if there was a standard it 


larger sizes, ‘ 
to cut pipe to meas- 


would enable users } 
urements without having to measure ht- 
tings: but I think that the irregularities 

so far that it is too late 


have now 
to attempt to modify them or to st indard- 
ize measurements of cast-iron fittings 


Bb 4 + 
Personal. 


consider it as a 


gC me 


favor i our 


We will 
readers will send in items ot news r gard 


ing changes of foremen, uperintendents 
r others prominently connect d with the 


legiti- 


business. Such items are 


machine 


mate news of the tr ide, and we are glad 
to make room for them 

Passed Assistant Engineer J. S. Me- 
Kean. U. S. N., has been detached from 


the Minneapolis with three months’ leave. 


Mr Ambrose Sw sey, of Warner & 


Swasey, Cleveland, O., recently returned 


from his European trip, having been 
away from this country for about five 
months 

Mr. Theo. H. Hadley, who for several 
vears has been superintendent of the ma- 
chine shop of the Ames Iron Works, 
Oswego. N. ¥ has accepted a similar 
position with the Fischer Foundry & 


I 


Machine Co., Pittsburg, Pa 
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Commercial Review. 


New York, Saturday Evening, Oct. 2. 
MACHINIST’S SUPPLIES. 

Among the houses in this city which 
devote themselves to the wholesale and 
retail supply of mills, machine shops and 
factories with the minor lines of equip- 
ments, trade broadens conservatively. De- 
mand varies from poor to excellent, but 
appears, on the whole, to be making im- 
portant gains, though not with a rush. 

The consumption is not yet heavy 
enough to have affected prices materially. 
There is, however, more or less talk of 
higher prices all the time, and in some 
few lines actual advances have taken place. 
Iron pipe has been on the increase, and 
belting is said to be likely to advance 
shortly, as hides have done; but it is not 
safe to count upon an advance until it is 


(Continued on page 39.) 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 20. 

Special Brass Work. H. D. Phelps, Ansonia, Conn. 

Forming Lathes. Mer.Mach. Tool Co., Meriden,Ct 

Brass ptn. letters & figs. for sweat’g on metal ptns. 
H.W.Knight& Son,Seneca Falls, N. Y., DrawerNo. 12. 

Selden Packing for stuffing box, with or withou: 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y 

Cost of Manufacturing—Experienced manager 
will establish system of costs, giving exact account 
of every detail. Charge based on saving effected. 
Correspondence solicited. Geo. C. Thomas, 99 
Nassau Street, New York, Room 212. 
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Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The Cash and Copy shou'd be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


Pr’c, to’l. & draft. w'nts work. Box 218, Am. Macu. 
First-class loco. dftmn. des.pos. Box 25,Am.Macu. 
Pat. m’k’r wants pos.;5 yrs exp. Box 19, Am. Macu. 
Mech. draughtsman, shop and drawing room ex- 
perience, desires to change. Box 22, Amer. MACH. 
Experienced mech. draftsman, tech. grad.. mod- 
erate salary, desires position. Box 23, Amen. Macu. 
Young man wants to learn machinist’s trade in 
small shop; good references. Box 4, AMER. MAcuH. 
Mach., married, sober, comp., exp. lathe & bench, 
brass w'k., mfg. sml. intrchbl. parts. eng. building. 
A. S. MeNutt, 282 Fountain Ave, Brooklyn, N. Y. 
Pos. as chief engineer to foreign country. Will 
take 5 yrs. contract; ref. given and required; exp. 
in erecting and handling men. Box 20, Am. Macn. 
A comp., reliable and skilled machinist (39), with 
wide spread experience and fine faculties as fore- 
man, des.eng. Address Box 21, AMER. MACHINIST. 
Machinist—Toolmaker on up-to-date stamping 
work, also experience in building fine automatic 
machines; foreman in last place. Box 16, AM. Macu 
Foreman machinist desires position; marine en* 
rines and heavy mach’y; can refer to largest estab” 
ishments on Atlantic Coast. Ad. Box 17, Am. Macu. 
A successful designer of light machinery and 
tools, with executive ability and severai years’ shop 
experience. wants a position as superintendent. 
Address ** Illinois,’ care AMERICAN MacnHinist. 
Sit. wanted as manager, supt. or assist. of mach 
shop, biey. or other mfg. p'ant, by competent man 
with over 12 years practical experience in such ca 
pacity. Is well up in mod. mach. shop prac: sys 
tematic; a hard worker, with Al executive ability; 
all-around prac. mach., patternmaker. draughts 
man and designer. Any good position where mer 
ited advancement is possible is acceptable; best of 
ref. C. F. Pease, 1373 W. Harrison St., Chicago. 





Help Wanted. 


Wanted—A first-class experienced tool maker, 
one who is up in mod. methods. Box 2, AM. Macu. 
Wanted—An expert on gas engines one who has 
had large experience and can handle men; none 
other need apply. Box 15, AMERICAN MACHINIST. 
Wanted—Man with experience in machine tool 
business capable of taking charge of 50 men on vise 
and planer work. Good position onen for right 
man. Address Box 24, AMERICAN MACHINIST. 
Wanted, Salesman—A reliable man to sell our 
Tiger brands of lubricating oils and greases as a 
sideline or exclusively; references required. Ad- 
dress, The Howard Oil & Grease Co., Cleveland, O. 
Superintendent Wanted—Must have had experi- 
ence as supt. of engine and boiler works; technical 
graduate preferred, other things being equal; must 
be able tohandlemen. Wewantto putsome “go” 
into a conservative shop doing a good and profit- 
able bus.; good sal. or share. Box 18, Am. Macu. 
Wanted—A thoroughly prac. machinist to take 
charge of asmall machine shop within three anda 
half milesof New York city hall. Must be a man 
competent to manufacture machinery similar to 
winduniiie. pumps, portable engines or mowing ma- 
chines. Only those having experience with the gig 
system need apply. Address, by letter only, G. D. 
Eaton, 133 West Eighty-third St., New York, N. Y. 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Cheap 2d h’d lathes & planers. 8.M.York,Clew’d,O. 

Calipers & Gauges. F.A.Welles, Milwaukee, Wis. 


For Sale—AMERICAN MACHINIST, 1882 to 1895 in- 
clusive. Box 13, AMERICAN MACHINIST. 


The Dutton Wet Twist Drill-Grinder is sold by 
the Garvin Machine Co., New York City. 

Best and cheapest Bolt Header, made by Baush 
& Harris Machine Too! Co., Springfield, Mass. 

6” calipers, 40c.; walnut tl. chests. 2drws. and till, 
$2.75. HoffmanWks ,1909 Hoffman St., Philadelphia. 

Light and fine mach’y to order; models and elew 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye. Cincinnati,O 


We make a specialty of Shartle’s poem safety 
set collars. Prices low and samples free. Middle 
town Machine (o., Middletown. Ohio. 

For Sale—Small machine shop, having good re- 
pair trade, in town of 1.400 inhabitants; no oppo- 
sition. Box 14, AMERICAN MACHINIST. 


Model Lucomotives—Complete castings, latest N. 
Y. Cen. standard, up to date; 4c. in stamps for cat, 
alog. G. H. Olney, 163 Herkimer St., Brooklyn, N.Y 


Lathes, planers, drills, milling machines, vises, 
also brass working machinery second-hand ; must 
be modern and in first-class condition. C. C. 
Wormer Machinery Co., Detroit, Mich. 

For Sale—6 lathes, 2 boring mills, 1 planer, 4 drill 
- sses, 3 emery wheel stands, shafting. pulleys. 

angers, chain blocks, vises, drills. ete.. all in good 
order. Address Box 853. Cincinnati. Ohio. 

We have a factory equipped with machine tools 
and patterns for the mfr. of electric motors and dy- 
namos. We want a competent man with capital 
to mfr. them. Address P. 0. Box 1567, Boston, Mass, 


For Sale—Gasoline and gas engine plant, one of 
the oldest manufactories of gasoline engines in 
this country; over 700 engines in operation; will 
bear investigation; good reasons for selling. Ad- 
dress Box 205, care of AMERICAN MACHINIST. 


JUST BFUBLISHED. 
GAS, GASOLINE M0OILENGINES 
By GARDINER D. HISCOX, M. E. 

The only American book on an interesting subject. 
279 large pages, 8vo, illustrated with 206 handsome en 
gravings. $2.50 prepaid to any address. 

Full of general information about the new and popu 
lar motive power, its economy and ease of manage 
ment, Also chapters on Horseless Vehicles, Electric 
Lighting, Marine Propulsion, ete. 

SPECIAL CHAPTERS ON 

Theory of the Gas and Gasoline Engine, Utilization of 
Heat and Efficiency of Gas Engines, Retarded Combus 
tion and Wall Cooling, Causes of Loss and Inefficiency 
in Explosive Motors, Economy of the Gas Engine for 
Electric Lighting, The Material of Power in Explosive 
Engines, Carburetters, Cylinder Capacity, Mufflers, 
Governors, [gniters and Exploders, Cylinder Lubrica 
tors. The Measurement of Power, The Indicator and 
its work, Heat Efficiencies, U.S. Patents on Gas, Gas 
oline and Ol Engines and their adjuncts. 

ge Our large general Catalogue of books, on every 
practical subject, mailed free to any address, 


NORMAN W. HENLEY & CO., 
15 Beekman Street, New York. 








Mechanical Engineers Wanted 


LUDW. LOEWE & CO., BERLIN, GER- 
MANY, wish to engage the following En- 
gineers: 


A MACHINE TOOL DESIGNER—One who 
is thoroughly experienced in the latest ma- 
chine tool practice, and capable of designing 
a line of light machinery, like plain milling 
machines, lathes, drilling machines and a gen- 
eral line of light machinery adapted to 
modern manufacturing requirements, to be of 
the best quality and made in quantities. To 
design fixtures and jigs would not be required 
of this engineer, although a knowledge of this 
class of work would be necessary. 


SMALL TOOL ENGINEER—One thorough- 
ly acquainted with the latest designs in small 
tools, reamers, counterbores, cutters, taps, 
dies, ete. Must be capable of designing the 
best form of tools, to be manufactured in 
quantities, and to arrange plant for producing 
the same. A large new factory is now being 
erected especially for this branch. 


SCREW MACHINE DESIGNER—One thor- 
oughly acquainted with the latest practice in 
screw machine design, both hand and auto- 
matic. This Engineer to take charge of an 
entire department devoted to the designing 
and manufacture of screw machines. 


The above positions are open to first-class 
men only. No communications can be con- 
sidered unless explicit information is given, 
stating details as to experience, what posi- 
tions have been filled and with whom, giving 
present position and references. Messrs. 
Ludw. Loewe & Co. are now erecting very 
large new works in Berlin, which are intended 
to be models in every respect. It is believed 
there are exceptional opportunities for good 
men. See “American Machinist’? for July 22, 
1897. Address H. F. L. Oreutt, 1183 Broad 
street, Hartford, Conn. Communications di- 
rect to the company will not receive attention. 








J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 

J. B. PIERCE, Secretary and Treasurer. 





Single Horizontal Spindle Milling Machine. 


I mean Business, and can cut right along for 
eight feet. Don’t you want me? 
I have a BROTHER that can BORE. 


Write to BEAMAN & SMITH, 


Providence, R.I. 





Van Norman’s “Duplex” Bench Milling Machines | waitham watch Tool Co., springfield, Mass., 


For Tool Makers and Small Work. 


‘ or WALTER H. FOSTER, 126 Liberty St., N.Y. 





- 
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-- IMPROVED .. 


[5-inch Hendey Shaper. 


Latest Improvements. 

Useful Attachments. 

Strong and Powerful. 
cook ORece 


Die Work, Tool Room or General Shop Work. 


AAAA 


The stroke can be adjusted for curves with machine in motion. 
The stroke can be adjusted for angles with machine in motion. 
The stroke can be adjusted for irregular work with machine in 
motion. It has adjustable table for planing taper work; table 
can be removed for fastening work to apron. Has a strong 
graduated swivel vise. Quick work, rapid changes, modern ideas. 








This cut shows how stroke can be adjusted with machine in motion by micrometer; adjustment fine 
and delicate. SEND FOR CIRCULAR. 


AAAA 


THE HENDEY MACHINE Co. 
TORRINGTON, CONN. 


Agents for the Pacific Coast —PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal. 


SCHUCHARDT & SCHUTTE, Bertin, Vienna, Brussels, Stockholm. 
CHAS. CHURCHILL & CO., Ltd., London, and Birmingham, Eng. 
ADPHE. JANSSENS, Paris, France. 

EUGEN SOLLER, Basel, Switzertand. 


European Agents, 








actually made. Machine screws have been 
weak, but we understand, are a trifle 
firmer. A line in which some unstability 
is manifested, as a result of competition, 
is sand and emery paper 

The Eastern manager of a Western 
company spoke to us yesterday in rather 
a bullish tone regarding the tendency of 
prices. “A year ago,” said he, “manu- 
facturers were only upon a staying basis. 
If they received enough for their goods 
to keep their business afloat, waiting for 
better times, it was about all they could 
do Now, however, conditions have 
changed, and they are in a position to 
raise their quotations Raw materials 
are going up, and they will be justified 
by the demand in raising the finished 
products as well, and will be enabled to 
retrieve past losses. The raw materials 
in our line have advanced within six 
indeed, we may perhaps say within three 
] 


months, and before long we shall prob 


ably ask more for our goods. This may 
not be done all at once, but by gradual 
modifications of our discounts.” 
Nevertheless we think that before sel 
lers begin to pull very hard upon prices 
they will have to get more of the slack 
out of the rope than they have managed 
to do yet; but it may not take long to do 
it The way in which quotations on tron 
are taking steps is certainly encouraging, 
and if that thing keeps on much further, 
finished products will have to make some 


move in sympathy. 


POWER TRANSMITTING MACHINERY. 

Companies engaged in this line of trade 
report an improving business. There 
have for some time been a fair number of 
inquiries on hand, and many of them 
have not been closed up, but those that 
are being closed seem to be gradually in 
creasing in volume. Among the various 
branches of industry which have been in 
the market may be mentioned the elec 
trical, chemical, sugar refining, silk. and 
woolen mills, grain elevators, etc. In the 
last mentioned line the Dodge Manufac- 
turing Company have a large valuation 
of work on their books, and also have 
been engaged upon constructing rope 
drives—cighteen or twenty in all—for a 
big coal-breaker plant at Lattimer, Pa 
The works are running on night and day 
time 

In this connection we may mention 
having received information that the 
Rochester & Pittsburg Coal & Tron Com 
pany is to erect at Punxatawney, Pa., a 

; ' 


l-washing plant which, it is said, will 
1 
i 


CO: 
be the largest and most complete in the 
country. The Luhrig system is to be em- 
ployed Cunninghame & Co.. Cincinnati. 
ire the contractors, and the Link Belt 


Machinery Company, of Chicago, wil 


The Saginaw Manufacturing Con 
' vw} mM wi ture | 1] ! 
pany, Who anutacture wood pulley in 
other wooden ware, have been consid 


erably occupied with export work, and 
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have had such a large volume of foreign 
correspondence—much of it voluntary— 
that they have felt justified in the prepara- 
tion of a fine assortment of samples and 
the despatch of a representative to Eur- 
ope, Mr. 
of the company, has accordingly started. 


3outel, secretary and treasurer 


MISCELLANEOUS NOTES. 

We hear from the Jones & Lamson 
Machine Company, Springfield, Vt., mak- 
ers of the flat turret lathe and its tools. 
that they have gone on full time, after 
running only thirty-two hours per week 
since February, and on short time for 
over one year. September sales were of 
more than double: the average for the 
eight months preceding, due to increase 
in American orders. 

The head of one of the largest supply 
and small tool here re- 
marks: “Our business is certainly good. 
Trade seems to be excellent in some 
places and poor in others. Some of our 
traveling men come in and say that it is 
booming; others, that they cannot sell 
anything. I have just returned from the 
West, and did not find industry generally 
very active there. Chicago is dull; but a 
pump company I visited in Michigan were 
rushed with work, and were adding to 
their plant. Yet, as they manufacture a 
specialty, they may not be a perfect cri- 
terion of the market. In Philadelphia 
it is just like Sunday. Although you may 
suggest that this is the normal condition 
of the city, yet that is hardly the case, for, 
although they may not rush around very 
mucli in securing trade, a large volume of 
goods is accustomed to 
there.” 


houses about 


change hands 
The point of view makes a vast amount 
of difference in drawing conclusions. A 
man returned from New England, and 
from Philadelphia, Washington, Hagers- 
town, etc., speaks of good business in 
these quarters; while another from West- 
ern New York considers that business is 
dull there, which is quite unlike the ex- 
perience of another reported last week. 
PITTSBURG REPORT FOR SEPTEMBER. 


A revival in all lines of business is 
eagerly looked for since the settlement 
of the strike. Mills are 
more actively, and numerous plants which 
idle for many 
raising steam, preparatory to a continuous 
All but one of the furnaces in the 
Mahoning Valley blast. Four 
months ago, all but three were out of 
blast. the 
furnaces were equipped with such appli- 
output 10 per 
The production of iron in Western 
Pennsylvania and Eastern Ohio is some- 


coal running 


were months are again 
run. 
are in 


Before resuming, several of 


ances as to increase the 


cent. 


thing enormous, while the consumption is 
equally as great. Few furnaces have any 
large amount of stock on hand. Prices 
are gradually stronger. The latest quota- 
tion was $10.75 @ 11.00 for No. 1 foundry 


iron, and $10.25 @ 10.50 for No. 2. Bes- 


(Continued on page 4!.) 





Spencer Automatic Screw Machines 


in eleven sizes, for Making Screws, Studs, Bicycle Hubs and other pieces 
of circular cross-section and various outlines from bars of round, square, 
or hexagon metal, in diameter y to 3 ys inches. 

All needed adjustments are provided for. 
dozen machines. 

Tools made to order. 
Machines. 

Ask for the Machinist’s Catalogue. 


The Pratt & Whitney Co., Hartford, Conn., U.S. A. 


BOSTON: 144 Pearl St. CHICAGO: 42 S. Clinton St. LONDON, ENG.: 
PARIS, FRANCE: Fenwick Freres & Co., 21 Rue Martel. 






Ore boy may attend a half 


mt 


a 


Nut Tapping, Screw Head Shaving and Slotting 


NEW YORK: 123 Liberty St. 








Buck & Hickman, 280 Whitechapel Rd 
for a lathe? We 
are building them 


ARE YOU LOOKING ¢:¢ osisise nem 


from 9g in. to 15 in. swing, in various lengths, both engine 
and speed lathes. Our designs are the latest, while the 
workmanship, material and finish are of the highest order. 
Our catalogue will tell you all about them, as well as 
of our planers, shapers and other tools. 


SEBASTIAN LATHE COMPANY, 


117 & 119 Culvert St., Cincinnati, Ohio, U. S.A. 






9 to 15 in, Swing. 


CATALOGUE FREE. = 








Compressed Air. 


By FRANK RICHARDS. 
JOHN WILEY & SONS, 


12mo, cloth, $1.50. 


NEW YORK CITY 





53 East Tenth Street, 


FINEST QUALITY OF REAMERS. 


Patent Spiral Flutes, ‘‘ LIGHTNING AND GREEN RIVER” SCREW PLATES, 
Taps, Dies, etc. 


Send for Cata- 
logue. 


WILEY & RUSSELL MFC. CO., Creenfield, Mass., U. S. A. 


Agents in London, SELIG, SONNENTHAL & CO., 85 Queen Victoria St. 


PATENT vour IDEAS!) STAR LATHES 


kkk 
The simplest ideas if properly patented will " 
frequently yield large profits. Foot Power Screw Cut 


ting, Automatic Cross 
PHIL. T. DODGE, Patent Attorney. | Feed, 9 and 11° Swing. 
U. 8S. and Foreign Patents, Trade- marks, eto. 


Send for Catalog B. 
LOAN AND TRUST BUILDING, WASHINGTON, D. @. 











Seneca Falls Mfg. Co. 
@i7 Water St., Seneca Falls, N.Y. 


Excelsior Straight-Way Phi vac pas 0 otic 


Back Pressure Valve. _ levers to get out of order. It 

is simple, reliable and well 
made. Never sticks, and can be relied upon at all times when using 
exhaust steam for heating: or when used as a relief, or free exhaust on 
a condensing plant, it has no equal. It is noiseless and free from any 
complicated attachments 

















JENKINS BROTHERS, New York, Boston, Philadeldhia, Chicago, 
Die and LOO! CRESCENT STEEL CO. 
Steel. - 


CHICAGO, ILL. 
NO BETTER MADE, 


LATHES, 


DENVER, COL. 
(See last week's issue.) 


417 and 419 


P. P. SILK, East Second Street, 


Cincinnati, 0., U.S.A. 








12 inch and 14 inch 
a Specialty. 





HUGH HILL TOOL CO,, 


Anderson, Ind. 





See last week’s issue. 
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EUROPEAN AGENCY (Continued from page 40.) 
“! ALMOND semer iron has advanced quite rapidly of 


DRILL CHUCK. late The best figure to be obtained 





An Old Established English Firm of Merchants 
is open to consider a few additional Agencies tor 








18 
American Machinery and Applian es in Eurcpe Sold at all Machinists’ $10.75 (2) 11.00 
Thev have several houses in the United Kingdom, Supply Stores. ” I lode ; + thi ba 
including central premises in London. One of nthe numerous toundries ot this vicin- 
the principals expects to visit the U.S.A. shortly. T. R. ALMOND, 
88 &85 Washington st., | ity far more men are now employed than 
Address Box (2, B " N.Y . ' : . 
ROOKLYN, N. Y. for months past. Molders are, to some 





AMERICAN MACHINIST. extent, in demand, and pattern makers 


66 wana 99 have been kept busy working overtime. 
T ‘4 | § IS 0 J 7 OF 0 UJ R L & A p é 4 § A large amount of iron is consumed daily, 
— and founders are taking advantage of the 

present prices of iron. fearing that there 








7 : : 
will be continued advances in the selling 


prices of the different grades. The cast- 
0) LL N | | ings made are generally of the light order, 


there being no extremely heavy ones in 


FITTED WITH the market. The roll works are fairly 
well employed, mostly on duplicate work 
ROLLER BEARINGS In the machinery lines there are more 
inquiries going with fair prospects oi 
FOR Ait 


closing many of them before the end of the 


FAST AND CONTINUOUS presem year “eg one nage 
or four tin mills to be erected within a 
RUNNING, radius of 100 miles of Pittsburg. Many 


ol 
POWER SAVED. COOL JOURNALS. of the rolling mills and steel works ar 
RAPID PRODUCTION. preparing greatly to enlarge their ca 


pacity, while at all times there are parties 
p 0 W r R ? R f SSES increasing the driving power of plants 
§ | McGill & Co., of Pittsburg, recently made 


WIRE MACHINERY. shipment of a large amount of machinery 


to Russia, to be installed in the new steel 
10c. FOR COMPLETE '97 CATALOCUE. . an : , 
plant at Mariopol. The Frank Knee 


MOSSBERG & GRANVILLE land Machine Company and other rolling 

null machine builders have made heavy 
MANUFACTURING CO., shipments during the past month. The 
WIRE FLATTENING MILL. PROVIDENCE, R.1I., U.S.A. West Leechburg, Pa., Iron & Steel Com 


pany intends building a plant for which 


an entire equipment of machinery will be 
wanted. The striking employés of the 
Scottdale, Pa., Iron & Steel Company 


have raised $135,000 stockeand are prepat 


ing plans for the location of a sheet mill 
at Scottdale. Somerton Bros., of Brook 
lyn, N. Y., are seeking a site in Western 


Pennsylvania for the removal of their 








~<a « works. Their idea in moving is to secure 
cheaper fuel and be nearer the raw ma 


EXHIBITION DEPARTMENT terial market. 


HILADELPHIA BOURSE |... 2230 titer ours 


tidewater delivery: 


No. 1 Sounder, g A ~ , ...-$12 00 @$12 25 
ete te a aol No. 2 foundry, Northern "11 25 @ 11 50 











No. 2 plain, Northern..... -. 10 90 @ 11 00 
Gray forge, Northern..... . 10 25 @ 10 50 
D b 15th No. 1 foundry, Southern. . 11 00@ 11 25 
From October 15th to December No 2 foundry, Southern... 222. 10 99@ EL OD 
No. 3 foundry, Southern .. 10 25@ 10 75 
No. 1 soft, Southern. . 11 OO@ 11 2 
AAA No. 2 soft, Southern . 10 TF @ 11 OO 
Foundry forge,or No.4, South’n 10 0O0@ 10 25 
This Exhibiti ] > ¢ -ral in its character. ; special <¢ ntic Bar lron—Base—Mill price, in carloads, on 
[his Exhibition will be general in its character, and special attenti ed Feo ay oe eg 1.15 @ 1.20¢ 
will be given to novelties in manufactures, machinery and mechanical Store prices: Common, 1.25 @ 1.39e.; refined, 
- . ies > 1e 4 > ie thereve ede Tool Steel—Ordinary sizes, standard quality, 
appliances. Power will be supplied wherever needed. gant, Trek Ovdinnry sines, standand quaitte, 
. less; extra grades, 11 @12c.; special grades, 
Less than 25 Square Feet, $1.00 per Foot. le, and upward 

R t Ma shinery Steel—Ordinary brands, from 

a es 25 66 20.00 store, in small lots, 1.60@ 1 70e. 
. Cold Rolled Steel Shafting ase size, from 

f S ° 50 66 40.00 store, in small lots, 2.15 @a 5 o5e 
or pace: Copper—Carload lots, Lake Superior ingot, 
100 sé 60.00 114% @ 11%ce.; electrolytic, 11 @11\e.; casting 





copper, 10% @ 11e. 

id Pig Lead—Carload lots, 4.25c., f. o. b., New 
‘or informati apply address York 
ae Te, ‘PI ly wad I’ "ig _ Tin For 5 and 10-ton lots, 13.70@ 


THE INVENTOR’S S. LEWIS JONES, Supt. ahelierCationd lots, 4.25 @ 4.300., New 


York delivery 

Shots. Antimony—The range, according to brand 
OPPORTUNITY ! Exhibition Department. | wit inantiiy.‘is'aioutt @'siges 0 
Lard Oil—Prime city, ice pressed, ordinary 
MAKE EARLY APPLICATION FOR SPACE. quality, in wholeanle lets, 61 @ 8c. 
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DIES AND DIE MAKING. 


J. L. LUCAS. 
A FEW SUBJECTS: 
A BOOK WRITTEN BY A SHOP MAN AND INTENDED FOR Armature Pusching, 


Burnishing Dies, 

Bending Dies, 

SHOP USE. Blanking Dies, 

Broaching Tools, 
Combination Dies, 

Bound in a Substantial Cloth Binding for Daily Use. Cam Stripper, 
Compound Dies, 
Compound Washer Dies, 
rop Press Dies, 


A Text Book for Mechanics, and no Journeyman or Apprentice can Finishing Up Press Work, 
P ‘ ‘luid Punches, 

afford to be without it. Forging by Sprockets, 
Gang Dies, 


Hardening Dies, 
Hold Small Punches, 


Fully Endorsed by the Leading Mechanical Papers. inten: ice Gin, 
ae Punch and Die, 
P. RS Steel for Dies. 
i roper 9 
Address J. L. LUCAS, Providence, R. I. p eae. 


Setting Dies, 
Soft Punches and Dies, 





107 ILLUSTRATIONS. SENT POST PAID FOR $1.00 wom tise, Eee tte 
. . ° Triple Dies, Etc., Etc. 
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NISANS/INGS SISSON NASA S I oS SASS 

















This Universal Grinder will not only grind all kinds of 
cutters and reamers quickly and accurately and correct 


ae in form, but. is successfully used for circular and surface YAR 
4 e grinding on a large variety of work. A pamphlet telling Cae 
y about it mailed free. Will you have it? rae 

NS 

Vk 

bak 


The Cincinnati Milling Machine Co. 


CINCINNATI, OHIO, U. S. A. 


¢¢ 
















Agents for the Pacific Coast: 
PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal. 
| SCHUCHARDT & SCHUTTE, Berlina, Vienna and Brussels. 


Europe: - ADOLPHE JANSSENS, Paris. 
{ CHAS. CHURCIMLL & CO., London. 








EMAL 
ANS ean 





- SEND FOR CATALOQUE. 


STER MACHINE SCREW CO. 
SSS dee higdtaqqadada 


Manufacturers and Proprietors of ‘WO R G E ST E R. IV] pay S S. 
as 


Critchley’s Patent Expanding Reamer. =" Wo VooDV Wo R k IN 6, 
Repair Parts in Stock Sines petra of Set, Cap & HAMILTO N, OF 


G. B. CHADWICK & CO., Portsmouth, N. H. Shnubiiine Guswssn, Senie, ce, | ee RY + USA 


3 Bullard s Triple need Lathe 


26 in. Speed instantly changed from belt 
toeither set of gears without stopping. 
3 speeds from cone, 3 from each train 
of gears. Chuck built into face plate. 
3%-hole in spindle. Lipe tool post. 
Compound rest can be used in place of 
tool post or on auxiliary block to turn 
full swing of lathe. Face 26inch. Fine, 
strong tool. 


Bullard Machine Tool Co., 






« BENTELSMARGEDANT 
vmware oats of) ? COMPANY 























a es sill BRIDGEPORT, 


epieatiinm Catalog free CONN 

















October 14, 1897 


AMERICAN MACHINIST 





ELEVATORS. 


Albro-Clem Elevator Co.. Philadelphia. Pa 
Morse, Williams & Co., Philadelphia, Pa. 


EVERY WHEELS. 


a ga Corundum Wheel Co., Brightwcod. 
ass 

Norton Emery Wheel Co., 
Satety Emery 


Worcester, Mass. 
Wheel Co., Springfield, U, 


ENGINES, GAS AND GASOLINE. 


Dayton Gas Engine & Mfg. Co., Dayton. O. 

Foos Gas Engine Co, Spriagfield, O. 

Mietz & Weiss, New York. 

New Era Iron Works, Dayton, O. 

Otto Gas Engine Works. Philadelphia, Pa, 

Prouty Co., The, Chicago, Il. 

Springfield Gas Engine Co., Springfield. O. 

Watkins Co.. F. W. Cincinnati, O. 

Weber Gas and Gasoline E ngine Co., Kansa: 
City, Mo. 

Webster Manufacturing Co. Chicago, IIl. 


ENGINES, STEAM. 


American Engine Co., Bound Brook, N. J 
Ames lron Works. Oswego, N. Y. 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co. The. Waynesboro, Pa 
Greenfield, W.G. & G., E. Newark, N. J 
Toomey, Frank. Philadelphia, Pa. 


FEED WATER HEATERS AND 
PURIFIERS. 

Co, 
Webster ¢ 


Hoppes Mfg. 
Warren 


Springfield O 
‘o, Camden, N 


FERRULES, STEEL. 


Pratt Chuck Co., Clayville. 


FITTINGS, PIPE. 


Tight Joint Co., New Yorx. 


FORGES, 
American Gas Furnace Co., New York 
Buffalo Forge Co., Buffalo, N. Y. 


FRAMES, HACK SAW. 


Starrett & Co., L. S., Athol. Mass 


FURNACES, GAS. 


American Gas Furnace Co., New York. 


GAGES. 


Brown & Sharpe Mfg. Co., Providence. R. I. 

Rogers, John M., Boat, Gauge & Drill Works, 
Gloucester City, N. Tf. 

Starrett & Co., S., Athol, Mass. 

Wyke & Co., a Nitant Boston, Mass. 


GEAR CUTTERS. 
Brown & Sharpe Mte. Coa. poe : ee R.1L 
Gould & Eberhardt ewark, 
Starrett & Co., L. S., Athol, 
GEAR CUT TER-CUT TER GRINDERS. 
Gould & Eberhardt. Newark, N., J. 


GEAR CUTTING MACHINES, 
AUTOMATIC. 


Gould & Eberhardt, Newark, N. J. 


GEAR CUTTING MACHINES. 


Brown & Sharpe Mfg Co.. P — idence, 
Gould & Eberhardt, Newark, 


GEARS. 


Bilgram, Hugo, Philadelphia. Pa. 

Boston Gear Works, Boston Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt. Newark, nN. 

Grant Gear Works Boston Mass. 

Shriver & Co., T., New York. 


GRAPHITE, LUBRICATING. 
Dixon Crucible Co., Joseph, Jersey City, N J 


GRINDERS, CENTER. 


Barker & Co., William, Cincinnati, O. 


GRINDER, TOOL. 


tsisholt Machire Co., 
Norton Emery Wheel Co., 


=. o. 


Ally 


R. I. 


Madis*n, Wis 
W orcestcr, 


GRINDER, TWIST DRILL. 


Eames Co., G. T., Kalamazoo, Mich 


GRINDING AND POLISHING 
MACHINES 


Mass 


Besly & Co. Chas. H., 
Ruilders tron Foundry Providence, R_ 1 
Davis & Egan Mch. Tool Co.. Cincinnati, O. 
Miamon? Machine Co Prov idence. K i 
Norton Emerv Wheel Co., Worcester, Mass 
Ransom, Perry, Oshkosh, Wis 

Webster & Perks ‘lool Co, Springfield, O 


GRINDING MACHINE, CUTTER. 


Cincinnati Milling Machine Co., Cincinnati O. 


Chicago, II. 





cf BENTELSMARGEDANT 
>COMPANY 


Wood WORKING HAMILTON, 0.) 

| MACHINERY * _U'S*A: 
SCIENTIFIC BOOKS 
ELECTRICAL 


CATALOGUE FREE. 
PHILADELPHIA BOOK CO., 
15 S. NINTH STREET, PHILADELPHIA, PA. 








PRACTICAL 








No. 5 GRINDER HEAD 


DIAMOND MACHINE CO. 


PROVIDENCE, R.I., U.S. A. 





Van Norman’s 


“DUPLEX” 


is altogether different 
than any other Mill- 
ing Machine. Built 
different, works differ- 
ent. Let us send you 
its picture. 

WALTHAM WATCH TOOL CO. 
Springfield, Mass. 

LIBERTY STREET, NEW YORK 

Walter H Manager 


Foster 





. STANDARD TOOL Co. 


MANUFACTURERS OF 


MECHANICSFINE. TOOLS 


pty 


=a¢€ 


pATHOL. MASS. U.S.A, 


BELLOWS’ 


COMBINATION 
PTRY SQUARE ,MITRE, 
| CENTER SQUARE 

PROTRACTOR FJ 


é& LEVEL 
EVANS FRICTION CONE PULLEYS 
Hanging and Standing 
CONES. 


For tafermetion — a 
G, F. Evans, Proprietor, 


No. 85 Water St., 
Boston, Mass. 
C. W. BURTON, GRIFFITHS & CO,, Agents, London, Eng. 














m Drop Hammers, 
<= Presses, 


ii Special Mach’y Dies, 
THESTILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 








GRINDING MACHINE, UNIVERSAL, 


Brown & Sharpe Mfg. Co., Providence, R. I 


Cincinnati Milling Machine Co., Cincinnati, O 
GRINDSTONES. 

Cleveland Stone Co., Cleveland 
HAMMERS. 

Bliss Co., E. W., Brooklyn, N.Y 

Bradley Co., Syracuse, N. ¥ 


INDEX CENTERS. 


Cincinnati Milling Machine Co., Cincinnati, O, 
INDICATORS. 
starrett C<« l s \t \ 38 
INSURANCE, —— BOILER. 
Harttord Ste \ 
( , Hat ( 


JACKS, HYDRAULIC. 


Watson-Stillm: New Y 


KEYWAY CUTTERS. 


Baker Bros., Toledo, O 
Mitts & Merrill, Saginaw. Mich 


LATHES (see also Turret Lathes). 


an Co., 


Barres Co., W. F. & John. Rockfo ‘a IL 

Reaman & Smith, Provide R 

Bement. Miles & Co.. P lade iphia &. 
lassdell & Co.. P.. Worces Man. 
Bradiord Mill Co., The. Cine innati, Oo. 

Bullard Machine Too! Co. Bridgeport, Conn, 


Davis & Egan M« lool Co., Cincinnati, O. 
Dietz, Schumacher & Boye, Cincinnati, UO. 
Fitield Teol Co... Lowell, Mass 

Gould & Eberhardt, Newark, N. J 
Harrington & Son Co., E., Philadelphia, Pa 
Hendey Machine Co., Torrington, Conn. 
“ill, Clarke & Co., Boston, Mass. 

Lodge & Shipley Mch. Tool Co., Cincinnati, O, 
McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 

Nilee Tool Works Co. New York 

Pond Machine Tool ¢ Plainfield, N. J 
Pratt & Whitnev Co., ‘Hertterd. Coun. 
Prentice Bros,, Worcester, Mass 

Prentiss Tool & Supply Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Sebastian Lathe Co., Cincinnati, O. 

S»neca Falls Mfg. Co.. Seneca Falls, N. Y. 
Silk, P. P.. Cincinnati, O 

Warner & Swasey, Cleveland, O. 


MACHINE TOOLS. 
Betts Machine Co, Wilmington, Del 
Brown & Sharpe Mfg Co.. Providence. R. ' 
Davis & E gan Mch. Tool Co., Cincinnati, O. 
oan & Co., J]. B., Coicago, Ill. 
Flather & Co., Nashua. N. H 
Newton Machine Tov! Works, Philadelphia, 
ainfield, N 


Pa 
Pond Machine Tool Co., P| J. 
Philadelphia, ra. 


Sellers & Co. Inc te ‘ 
Silk, P. P., Cincinnati 
Whitney Mfg. Co. Hartford Conn. 

Waltham Watch Tool Co., Springfield, Mass, 


MACHINISTS’ TOOLS AND SUPPLIES. 


Reslv & Ce Chas. H.. Chicarn. 
Colcord & Sanderson, St. Louis, M: 
MICROMETERS. 


' 
ass 


Starrett & Co., L. S., At 


MILLING ATTACHMENT. 


i Milling Machine Co., Cincinnati,O, 


Cincinnat 


MILLING CUTTERS. 


Brown & Sharve Mfg. Co.. 

Cincinnati Milling Machins 

Davis & Egan Mch. Too! Co.,, 

Ingersoll Milling Machine Co., 

Keinecker, J. E., Chemnitz-Gabienz, 
many. 

Starrett Co., L. S., Athol, 


MILLING MACHINES. 
Beaman & Smith, Providence, R. I. 
Brainard Milling Machine Co., Boston, Mass, 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling achine Co.. Cincinnati. O, 
Davis & Egan Mch. Too!) Co., Cincinnati, O. 
Forbes & Co., W. D.. Hoboken, N. J. 
Garvin Machine Co., New Vort 
Gould & Eberhardt, Newark, N. J. 
Ingersoll Milling Machine Co., Rockford, Il, 
Kempsmith Mch. Tool Co., Milwaukee, Wis, 
McCabe, J. J.,. New York 
Mergenthaler & Co., Ott 
Morse Twist Drill & Mch., Co.. 

Mass. 

Oesterlein, W., Cir t 
Pond Machine Tool Co., -P ai ‘infiel ld, N. J. 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth. N J. 


Providence, R. 1 
Co . Cincinnati, O. 
Cincinnati, O, 
Rockford. lll, 
Ger- 


Mass, 


. Baltimore Md, 
New Bedford, 
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MOTORS, ELECTRIC. 

C. & C. Electric Co., New York. 

VDailett & Co., Thos. H., Philadelphia, Pa. 
PACKING. 

Peerless Rubber Mfg. Co., New York. 
PAINT. 

Jos. Dixon Crucible Co., Jersey City, N. J. 


PATENT ATTORNEYS. 
Dodge, Phil. T., Washington, D. C, 
PATTERN MAKERS’ MACHINERY. 
Baker Bros.. Toledwe, O. 


Fay & Co., J. A., Cincinnati, O. 
Whitney, ‘Baxter Ri Winchendon, Mass. 


PERFORATED METALS. 
Mosringten & King Perforating Co., The, 
Chicago, Ill 


PHOSPHOR BRONZE. 


Paosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa. 


PIPE CUTTING AND THREADING 
MACHINES. 


Grmetrong Sty. Co., Belden rt, Conn 
Bignall & Keeler Mf; wardsville, Tl. 
Curtis & Courtice Rri At Corn, 
Geometric Drill Co., Westville, Conn, 
Saunders’ Sons, V.. Yonkers, N. Y. 


PIPE, WROUGHT. 
National Tube Works, McKeesport, Pa. 
PLANERS. 


Bement. Miles & Co., Philadelphia, Pa. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Mch. Tool Co., Cincinnati, O. 
Detrick & Harvey Mach. Co., Baltimore, Md 
Gray Co., G. A.. Cincinnati, 0. 

Hendey Machine Co., Torrington, Conn. 
McCabe, J. J., New York 

Niles Tool Works Co. .» Hamilton, O. 

Niles Tool Works Co.. New York. 

Pond Machire Tool Co,, Plainfield, N. J. 

P att & Whitney Co., Harttord, Conn. 
Prentiss Tool & Supply Co , New York. 
Whitcomb Mfg. C orcester Mass. 


POLISHING WHEELS. 
Compress Wheel Co., Chicago, II. 
POLISH, METAL. 


Hoffman, Geo, W., Indianapolis, Ind. 
PRESSES. 

Bliss Co.. E Ba Brooklyn, N., Y. 

McCabe, J. New York. 


Mouperg & lsranvilte Mfg. Co., Providence, 


Perkins Machine Co., Boston, Mass. 
Prentice Bros., Worcester, Mass, 

Stiles & Fladd Press Co. Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O. 


PRESSES, HYDRAULIC, 
Watson & Stillman Co., New York. 
PROTRACTORS. 
Starrett Co., L. S., Athol, Mass. 
PUNCHES AND SHEARS, 


Hilles & Jones Co.. Wilmington, Del. 
Long & Allstatter Co, + amilton, O. 
McCabe, J. J., New York, 


RACK CUTTING ATTACHMENT. 
Cincinnati Milling Mach. Co., Cincinnati, O 
RAW HIDE, 


New Process Raw Hide Co., Syracuse, N. Y 
Shultz Belting Co., St. Louis, Mo. , - 


REAMERS. 


Mergenthaler & Co., Mtt.. Baltimore, Md 


Morse Twist Drill & Mch. Co., New Bedford, 
Mass. 


ROLLFR BEARINGS, 
epers & Granville Mfg. Co., Providence, 


Hyatt Roller Bearing Co., Newark, N. 5 
ROPE, WIRE. 


Trenton Iron Co., 


R JBBER GOODS. 
Peerless Rubber Mfg. Co., New York. 
RULES, 


Brown & Sharpe. Mfe ©o,, Providence, R., I. 
Starrett Co., L. S., Athol, Mass. 


RUST PREV ENTATIVE, 
Golding & Co., Boston, Mass, 
SCHOOLS. 
Columbia University, New York. 


Institute for Home Study of Engineering, 
Cleveland, O. 


Pratt Institute, Brooklyn, NY. 


SCREENS, PERFORATED METAL. 


Harrington & King Perf. Co.. Chicago 111 


SCREW MACHINES (see Turret Lathes). 


Trenton, N. J. 


MOSSBERG 


AND 


GRANVILLE 
MFG.CO. 


PROVIDENCE, 


A A&A A 


MANUFACTURE 


SEMI UNIVERSA 
MILLING MACHINE 


ROLLER BEARINGS. 


SEND FOR CATALOGUE 








SCREWS, MACHINE. 


Acme Mch. Screw Co., Hartford, Conn. 

Cincinnati Screw and Tap Co., Cincinnati, O. 

_—— Machine Screw Co., Worcester, 
ass. 


SCREW PLATES. 
We.ls Bros. & Co., 


SCREWS, RATCHET JACK. 


Pratt Chuck Co., Clayville, N. Y. 
SHAFTING BOXES. 


Hyatt Roller Bearing Co., 


SHAPERS. 


Bement, Miles & Co.. aoe mines ang Be. 

Betts Machine Co., Wilmington, Del. 

Davis & Egan Mactrine Tool Co., The, Cincin- 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Hendey Machine Co.. Torrington, Conn. 


Greenfield, Mass, 


Harrison, N. J 


McCabe, J. J.. New York. 
Pratt & Whitney Co., Hartford, Conn, 
Smith & Mills, Cincinnati. O 
SHEARS, 
Bethlehem Fdy. & Machine Co., South Beth- 
lehem, Pa. 
SLOT TERS. 


Bement, Miles & Co., Philadelphia, Pa. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan M. T. Co., Cincinnati, O. 


SPACING TABLES. 


Long & Allstatter Co., Hamilton, O. 


SPECIAL MACHINERY. 

Beaman & Smith, Providence, 
SQUARES. 

Starrett Co., L. S., Athol, Mass, 
STAMPS, STEEL. 

Sackmann, F. A., Cleveland, O. 


STEEL. 


R. 1, 





FOREIGN AGENTS 


Wanted in every country to handle 


U.S. METAL POLISH. 
Polishes all kinds of Metals. 
Best, Cheapest and Goes Furthest. 
SAMPLES FURNISHED FREE. 


Eatablished 1884 Highest Award World’s Fair, Chicago, 189 


GEO. W. HOFFMAN, 296 E. eg ae St., 





INDIANAPOLIS, IND.. U.S 














EXTRA HEAVY ROUGH 
BRASS UNIONS. 


Ground joint, ball seat, no wash- 
ers or packing re quired. Good 
stock, well made, guaranteed 
tight, no leaks, that s what we 
mean by high grade goods. Give 
them atrial and you will use no 
other. Write for discounts. 


NOLTE BRASS CO. 
68 and 70 East Washington St. 
SPRINGFIELD, OHIO, 








E.W.BLISS CO, 


i Adams Street, BROOKLYN, N. Y. 


CHICAGO: 96 W. Washington St. 


OWNERS OF 


The Stiles & Parker 
Press Co. 





400-Page Catalogue of 


PRESSES, 


DIES, SHEARS 


AND OTHER 


BICYCLE, ELECTRICAL 


AND 


Sheet Metal Tools. 


Correspondence Solicited, \ 





7 a —_— 


SECIAL MACHINERY. sscestes* Forging Drop. 


Drop Forging Plants Supptied. 





Crescent Steel Co.. Pittsburg, Pa. 
essop & Son., Wm., New York, 
ones & Co., B. M., Boston, Mass. 


TAPPING ATTACHMENT. 


Beaman & Smith, Providence, R. I. 
Errington, F. A, New York. 


TAPS AND DIES. 


Besly & Co., Chas. H., Chicago, Ill. 
Saunders’ Sons, D., Yonkers, mi Be 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 


TOOL CATALOGUE. 
Strelinger & Co., Chas. A., Detroit, Mich, 


TOOL HOLDERS. 


Gould & Eberhardt, Newark, N. J. 
Hugh Hii! Tool Co., Anderson, Ind. 


TOOLS, MECHANICAL, FINE. 
Brown & Sharpe Mfg. Co., Providence, R. I 
Standard Tool Co., Athol, Mass. 
Sawyer Tool Co., Athol, Mass. 
Starrett Co., L. S., Athol, Mass, 


TURRET HEADS. 


Johnson, A J., & Co., Cleveland, O. 


TURRET LATHES (Screw Machines). 


Acme Screw Machine Co., Hartford, Conn. 
Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Providence, R. 1 
Bullard Machine Tool Co., Bridgeport. Conr 
Cleveland Machine Screw Co.. Cleveland. ‘ 
Davis & Egan Mch. Tool Co., Cincinnati, O, 
Garvin Machine Co., New York. 

Gisholt Machine Co.. Madison, Wis. 

Jones & Lamson Machine Co., Springfield 
Lodge & Shipley Mch. Tool Co., Cincinnati, O 
McCabe, J. J.. New York, 

Pearson Machine Co., Chicago, Ill. 

Warner & Swasey, Cleveland, O 


VALVES. 


Jenkins Bros., New York. 


WATER MOTORS. 


Backus Water Motor Co.. Newark, N. J. 
WIRE, IRON AND STEEL. 


Trenton Iron Co., Trenton, N. J. 


Goodyear, S. W.. Waterbury. Conn. 

Turner, Vaughn & Taylor, Cuyahoga Falls, O 
WOODWORKING MACHINERY. 

Bentel & Margedant Co., The, Ham:!ton, O. 

Whitney, Baxter L., Winchendon, Mass, 
WORM GEARS. 

Albro-Clem Elevator Co., } hiladelphia, Pa, 

Morse, Williains & Co., Philadelphia, Pa, 
WRENCHES, SCREW. 


Coes Wrench Co., W« Mass. 


rrcester, 
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= °= 
e * In the construction of ourdie ® 
5 rew ul f i In heads all leverage is entirely 
overcome, so that a full thread 
e may be taken at one cut with- 
out fear of springing; in fact, 
1e ea our die headsare as rigid while 
cutting asa solid die, and have 
. e the great advantage of opening 
Self-Opening and Adjustable. their dies automatically in re- 
Especially designed for Threading Bicycle aN leasing threads, when 
Hubs, Tubing and Fittings of all kinds. Now ™ cut. Owing to the 
in use by principal Bicycle Parts Manufac- \ variety of sizes and 
turers here and in \ pitch of 
Europe. threads 
ieee used on bi- 
a ‘ 
Pi zr - cycle hubs 
> and other 
fittings, in- 
qguiries should be ac- 
Saves 50% in companied with cor- 
— ov old rect samples of the 
e S, pays i age 
for itself quickly and isa profit- threads to be cut. 
maker every minute it’s in use. SS The story of this Die Head 
or 17 le geami = told at length, is now ready 
etnens by the wa e for distribution, book D.H. 
Geometric Drill Co., Westville. ra U.S.A. 
For sale by 
Hill, Clarke & Co., Boston and Chicego Philadelphia Machine and Supply Co. Philadelphia, Pa. 
The Garvin Machine Co , New York and Philadeiphia European Agents : 
McDowell, Stocker & Co., Chicago, Ill. Chas. Churchill & Co., Ltd., London and Birmingham, England 
Syracuse Supply Co., Ltd., ; Syracuse, N.Y. White, Child & Beney, Vienna, Austria 
Davis & Egan Machine Tool Co. Cincinnati, Ohio t'e Fries & Co., Dusseldorf and Berlin, Germany 
@ R. Hoffeld & Co., Buffalo, N.Y. Hermann Glaenzer & Co., Paris, France @ 
Se —— ——— - 22 








_— 


24° 2 


| If You Need a 24-inch Lathe sess: ssn 


LL. ———_ “a 


hours, either of the rough- 
est and heaviest descrip- 
tion or of the finest quality 
desired. It will chase a 44- 
inch tap or take a heavy cut 
from a 24-inch gear or pul- 
ley to equal advantage. It 
is unequaled for heavy TA- 
PER WORK. It will feed 
from 4-to-the-inch up to 
90-to-the-inch with equal 
facility. It will do surfacing 
work in one-quarter the time 
of the ordinary commerciai 
Lathe, and do it well. We 
have applied the planer 
principle of quick feeding 
for a finishing cut. You 
need it for heavy, rugged 
work. It will do the finest 


work equally well. We will sanioutee in writing that it will bore, face and turn true within one- 
thousandth of an inch in any length. With 12-foot bed it weighs, ready for shipping, 6,500 pounds. 
It is nearest up-to-date in all its mechanism of any Lathe made. Write for further particulars, 


Stating your requirements. 


The Lodge & Shipley Machine Tool Company, Cincinnati, Ohio, U.S. A. 


SCHISCHKAR & CO., Birmingham, England, Agents for Great Britain. 
& MARKT & CO., Ltd., Hamburg, Berlin and Paris, Agents for Europe * 
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pone wo Sane NOVELTIES 
‘oc,  |EXHIBITION | 


AAA 


EXHIBITION DEPARTMENT 


PHILADELPHIA BOURSE 
° 5 EPR Ee age 


“MANUFACTURED BY From October 15th to December [5th 
THE LONG & ALLSTATTER CO., 


HAMILTON, OHIO. 

: This Exhibition will be general in its character, and special attention 
FULMER DRILLING will be given to novelties in manufactures, machinery and mechanical 
AND TAPPING CHUCK appliances. Power will be supplied wherever needed. 











AAA 





THE 


ml 














Drills and taps holes either a 
through or to bottcm. with Less than 25 Square Feet, $1.00 per Foot. 
out stopping or 
caversing’ a Rates 25 “ 20.00 
chine The only 7 
tool in the mar- for Space: 50 “6 40.00 
ket tnat will tap steel with ? . 
a single tap Self-certer- 100 66 60.00 
ing, backs out witha quick 
return. Fi s the drill press “ - 7 . 
“a the same as any For information, apply or address 


Ce ME chuck, Holds | Te INVENTFOR’S S. LEWIS JONES, Supt. 


indtaps 1 st curable Drilling and Tapping 


Sc, ate, Writs 4 area can €0. OPPORTUNITY ! Exhibition Department. 


ONEIDA. N.Y. MAKE EARLY APPLICATION FOR SPACE. 


No Fooling with Stuffing Boxes. The Gisholt Turret Machine makes 


this size — finished all over in just 
| | _ = six minutes. If you turn, face, bore, thread or tap work in duplicate write us; 
we want to save you money. 


NEC = GISHOLT MACHINE CO., 


Ps { Eastern Branch, 126 Liberty St., New York. 
Walter H. Foster, Manager. 
’. Baird Machinery Co., Pittsburgh, Pa. ‘ ‘ 
‘. W. Burton, Griffiths & Co., 158 Queen Victoria St., London, E.C., England Madison, Wis. 


enwick Freres & Co., 21 Rue Martel, Paris, France. 
chuchardt & Schiitte, Spandauer-Strasse 59-61, Berlin C., Germany. 
1uchardt & Schiitte, Breitegasse 17, Vienna, VII, Austria. 

















“i ZS y TEAGSAL 
Oar “ALM AIM ALN MOS ALM ALS, Won KA MLM ALS Bae IS = CARS ORO PLM ALS A: 
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“Two IMPORTANT Suaters 


IN MILLING. 


Ample Range in Spindle Speeds. 
Ample Range in Table Feeds. 





















The *‘New Cincinnat: Universal’ has SIXTEEN Spindle Speeds for 
all Backgeared Machines, and TWELVE distinct changes in the 
Table Feed for every Spindle Speed, progressing UNIFORMLY 
and ranging from .006 to .150. OTHER GOOD FEATURES con- 
tributing to economical Milling, are fully explained in new 
Catalogue C, just issued. 


The Cincinnati Milling Machine Co. 


Agents for Pacific Coast: 
PACIFIC TOOL AND SUPPLY COMPANY, San Francisco. 








| SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
Europe: ADOLPHE JANSSENS, Paris. 
i CHAS. CHURCHILL & CO., London. R 
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ew DRILL MORSE 
TWIST DRILL AND MACHINE CO, 


New Bedford, Mass., U.S. A. 








_ — ASK FOR ‘‘ YOUNG MACHINIST'S 
FOR DEEP DRILLING OR LONG HOLES. PRACTICAL GUIDE.”’ 


‘Improved Crank Shaper. 


ar 20 inch 


Adjustable Stroke. 

















1] Features: 


Extra heavy and pow- 
erful. 

Simple in construction, 
convenient and ac- 
curate. 

Stroke positive, quick- 
ly changed and set 
by index. 

Shafts passed through 
column for keyseat- 
ing. 

Micrometer graduat’ns 









ve CAGED — | Crank Shapers 


; In Sizes, 12, 16, 20 and 24 inch. 


Geared Shapers 
In Sizes, 16, 20, 24 and 32 inch, 


J.J. McCABE, 


14 Dey Street, 
NEW YORK. 
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An Entirely New and Improved 
Line of Floor and Bench Grinding 
a Machines. 


Combining Highest Efficiency, WORCESTER. MASS 
Simple and Solid Construction, 
Pleasing and Graceful Design, 
with the following excellent 
features: Lonq Bearings of 
Large Diam., Dust Proot Self- 
Oiling Boxes, Extra Wide Pul- 
leys. See Book N for other 
points. 


pe? \ Norton Emery Wheel Co., Worcester, Mass., U.S.A. 
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Agencies everywhere the world over. 
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ENGINE LATHES 


Me FORGE LATHES 


. TURRET LATHES .. 
SHAFTING LATHES 


AXLE LATHES 





Modern Machine Tools. .. 


.. Catalogue Free. 





Hamiilton, Ohio. 











the Niles Tool Works Co. 


New York, Chicago, 
Philadelphia, Boston, 

7 Pittsburg, St. Louis. 

39 Victoria St., London, S. W., England. 
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THE G. A. GRAY CO., CINCINNATI, O, 
HILL, CLARKE & CO., 14 South Canal St., Chicago, 11. 
STRONG, CARLISLE & TURNEY CO., 193 Bank St., Cleveland, O. 
E. A. KINSEY & CO., 831 West Fourth St., Cincinnati, O. 

THOS. K. CAREY & BROS, CO., 96 Light St., Baltimore, Md. 





















That you can take the HEAVIEST CUTS AT THE HIGHEST 
RATE OF SPEED by having your tools accurately 
As savers of time and money these machines are unrivaled. 
MU ts FO. Suartp PHILADELPHIA. 
and the angle of grooves to plane of 
work remains unchanged as the drills 
your advantage to purchase drills 
which will cut as efficiently when worn 


bythefollowing J.J. McCABE, 14 Dey St., New York City. 
Agents: PACIFIC TOOL & SUPPLY CO., 102 Firat St., San Frarcisco, Cal, 
ground by our 
Universal Tool Grinders ? 
“Constant Angle” 
Cwist Drills. 
wear back from their original length, 
whereby the cutting lips always raise 
back halt the length of the grooved 
part as wien new 


SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS. CHURCHILL & CO., Ltd., London and Birmingham, England. 
The No. 1 machine will grind and shape tools with shanks up to 24% 
inches by 2inches. The No. 2 will take tools up to 2 inches by 1% inches. 
The grooves of ‘Constant Angle” 
Twist Drills have a uniform pitch 
the chips and roll them out properly, 
lo no scrape and upset them It isto 
The T. & B. Tool Company, 
Danbury, Conn., U.S. A. 
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WOVEN LEATHER LINK BELTING \@ 





‘NAMO 
BELTING 


EXPORT TRADE 
A SPECIALTY. 


LAYTON AIR: 


ST. LOUIS, MO. 





OMPRESSOR WORKS 


NEW YORK 


Eno FO 


CATALOGUE 





26 Grtiandt St 











- LL GE A WHEELS 
“DOUBLE TRIPLE QUICK” STROKE (Trade Mario. COTES 


Gives roo per cent more strokes per minute than 
any other Shaper made. 
Write for our 97 Shaper Catalog. 


GOULD & EBERHARDT, 


NEWARK, NEw JERSEY, U. S. A. 


Grant Gear Works, 


135 South 11th Street, 
PHILADELPHIA. 
6 Portland Street, 
BOSTON, 
86 Seneca Street 





( Joun Lana & Sons, Johnstone, Scotland. .LEVE y 

Foreign } Scuvcnarnot & Scuutrs, Berlin, Vienna, Brussels, rprantd ELAND. 

Agents: ) G. Kourren & Co., Moscow, Russia, Shaper Agents. Send for Catalog 
. 





( Wairs, Cuitp & Beney, Vienna, Aus. Shaper Agents, 




















The Flat Turret Lathe 


Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 


Jones & Lamson Machine Co. 
Springfield, Vt., U. S. A. 


Representative for Germany, Switzerland, Austria-Hunga-y, Russia, 
Holland and Belg um: M. KOYEMANN, Charlottenstrasse, 112, 
Dusseldorf, Germany. 

England: HENRY KELLEY & C0., 26 Pall Mall, Manchester. 


™ ACME 


Machinery Co. 
ee 
S CLEVELAND, 0. 












~ MANUFACTURERS OF 


ACME BOLT AND RIVET “a 
HEADERS, 
ACME SINGLE & DOU- 
BLE AUTOMATIC BOLT 
CUTTERS, cutting from 
1-8 in. to 6 in. diam. 
Also SEPARATE 


NCINNATI SCREW &TA 


Cl Pf 
5 STANDARD 4®> SPECIALS. “% 
S CINCINNATI,O.,U.S.A. 
FoR ENGINES Ano MACHINERY. 


CRANES 


PAWLING & HARNISCHFEGER, 
‘63 Clinton Street, MILWAUKEE, WIS 
MANUFACTURERS OF 
Twist Drills, Reamers & Taps. 
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RD TOO CU et 


CLEVELAND, OHIO. 
Spring Cotters and Flat Spring Keys. 














